THE 


OR K S$ 


OF THE HONOURABLE 


ROBERT BOYLE 


VOLUME JIL. 


2 
vty. 


7 aS 


' Ya 


ail 
bz, 
a, 


ideo, 
ER 


ae 
ah . 


ah 


wat ety 


ceo 
Ex rerum Ca 


_ 99 ae oo ne _ e 


: Be) OV | of Oo) NV: 
Printed for A. Mituar, oppofite Catharine-Strcet, in the Strand. 
M DCC XLIV. 


Hosted by (Goo 


Cc 


Vo de bee 6 de a rs i ee ee ee a Le eel eee cm mm 


WIAA 
: 31822 00684 9756 | 


a 


eo = = q - wa 
a = * = i = r ‘\e “a = a 
: Z * re | : ‘2, ¢ 
-0 a3 
a | - . = OF 
a 4 | i 
¥ 4 sg 
. ie - «6 


vr i v B 
e a 
r ° | , "= 
of 
t 
id « 
Li = 
& 
e » 
ae | 
, md 7 ) 
% 
‘ * 
> e 
rs bs 
Fo ° 
' 4 
e 
~ 
_ ~ = 
- v 
e : 
ry 
> , - 
a 
» 
e 
\ > 
-, 
bh a B 
’ e a 
e e 
- e 
o - 
- = « e 
® od 2 
. ’ Pe 
; a a eo i - 
4 * ‘ 
a ca . “ 
. 
( 7 ‘ 
° 
¢@ 
i] 
e 
+ 
* 
j 2 
s ‘ 
. t 
a a ‘ 


4- 


GO 


NATATCTTA TTT iil ill iif 
TTT 
3 1822 00684 9756 


i! 
Fa 
s | 
™~ 
i 
* 
\ 
‘ 
\ 
a - pes 
3 
"1 
+ \ 
w 
. 
_ Ph 
» 


at 


at 


* 


VOLUME IL. 


» 


oe OE Tse es 


i, 


A 
5 Ly, . 
. ; \ R 
: ‘ 
.8 \ 
4 HN 
4 ve 
et. 
‘ ‘ 
y 
hie vee 
1 ‘ 
’ 
4, 
\ 


i! (ly 


" 


onuget 


ra 


|| I 


a 
eon 


Ex rerum Causis Ss Upretuam noscere Caus 


= = : 2 . ew 4 et : " z 
~ — — an a : xt ra eee: : a i 
ee a GS 
s of a7 a 
ba ‘ 
« 


, Bowwpw O wm | 
Printed for A. Mituar,. oppofite Catharine-Street, in the Strand. 
| M DCC XLIV. 


| | T O 
THE RIGHT HONOURABLE 
JOHN Earl of Orrery, 


THIS 


SECOND VOLUME 


OF THE 


WORKS 


OF 


The Honourable ROBERT BOYLE 


” Is humbly dedicated, 
By his LORDSHIP’s 
Moft devoted and 


Moft obedient Servant, 


Andrew Millar. 


Vot. JI. [A] 


oe ee 


ed ee, 
Lb a | 7 


7 | | | ' , a 

fo myo 4OH TAD ede Ss 
iJ . 7 ) at = 

340 Io bal, IN WOX, 26 
» £8 he A P| me, iD gts he 5 .* ¥. « 
‘ 8 

. 221i tT 

| i 
% ~ 
' 
: rr 
o | 
a Ve 
| a 
P y 


. hl nti *é} Fie . ils 
rat ae. 5 Dal a... | | 


a gears a= a. Dea 
| . Le ; = | 


EXPE 


of my undertaking exacted. 


RIMENTS 


A ND 


CONSIDERATIONS 


TOUCHING 


COLOURS 


Firft occafionally written, among fome other Effays, to 
a Friend; and now fuffer’d to come abroad as 


The BEGINNING of an 


“A VING,, in convenient places of 
the folldwing’ ~ tréatife, mention- 
‘ed the motives, that induced tie 
to write it, and the fcope I pro- 
‘pofed to my felf in it, I think it fuperfiuous ‘to 
entertain the reader now with what he will 
meét with hereafter. And I fhould judge it 
needlefs, to trouble others, or my felf, with 
any thing of preface; were it not, that I can 
{carce doubt, btit this book will fall into the 
hands of fome readers, who being unacquaint- 
ed with the difficulty of attempts of this na- 
ture, will think it ftrange that I fhould pub- 

lifh any thing*about colours, without a particu- 
lar theory of them. But I dare expect, that in- 
telligent and equitable readers will confider on 
my behalf, that the profeffed defign of this 
treatife is to deliver things rather hiftorical than 
dogmatical, and confequently, if I have added 
divers new fpeculative confiderations and hints 
which perhaps may afford no defpicable af- 
fiftance towards the framing of a folid and 
comprehenfive hypothefis, I have done at 
“‘leaft as much as I promifed, or as the nature 
But another 
thing there is, which if it fhould bé objetted, 
I fear I fhould not be able fo eafily to anfwer 
it; and thatis, that in the following treatife 
(efpecially in the third part of it)-the expe- 
‘riments might have been better marfhalled, and 
.fome of them delivered in fewer words. For 
I muft confefs, that this Effay was written to a 
private’ friend, and that too by fnatches, at 
‘feveral times, ‘and places, ‘and (after my man- 
ner) in lodfe'fheets, of which.I oftentimés had 
Von 


Th PREFACE. 


EXPERIMENTAL History of 
COLOURS. 


not all by rhe that I had already written, when 
I was writing more; fo that it needs be no 
wonder if all the experiments be not ranged 
to the beft advantage, and if fore connexions 
‘and confecutions of them might eafily have 
been mended : efpecially fince, having care- 
lefly laid’ by the loofe papers, fot feveral years 
after they were written, when I tame to put 
them together to difpatch them to the prefs, I 
found fome of thofe I reckoned upon, to be 
very unfeafonably wanting. And to makeany 
great change in the order of the reft was 
more than the pfinter’s importunity, and that 
of my own avocations (and perhaps alfo con- 
fiderable follicitations) would permit. Buc 
though fome few predmbles of the partieular 
experiments might have (perchance) been 
fpared, or fliortened, if I had had all my pa+ 
‘pers under my view at once $ yet in the moft 
of ‘thofe introductory paflages, the reader will 
(I hope) find hints, or adyertifements, as well 
as tranfitions, ' If I fometimes feemi to infift 
long upon the circumftances of a trial, I hope 
I thall be eafily excufed by thofe, that both 
know how nice divers experiments of colours 
are, and confider, that I was not barely to re- 
late them, but {fo as to teach a young gentle- 
man to rake them. And if I was not folli- 
citous to make a nicer divifion of the whole 
treatife, than into three parts, whefeof the 
one contains fome confiderations about colours 
in general; the other exhibits a f{pecimen of 


an account of particular colours, exemplified 


in whitenefs and blacktref$; and the third, 
promifcuous experiments about the remain- 


Ing. 


The eR BY BaG EK. 


ing colours (efpecially red) in order to a 
theory Of them: “If, 1 fay, i contented my 
felf with this eafy divifion of my dicourie, it 
was perhaps, becaufe I did not think it fo necef- 
fary to be curious about the method or con- 
trivance of a treatife, wherein I do not pretend 
to prefent my reader with a compleat fabrick, 
or fo much as model; but only to ‘bring id 
materials. proper for the sbuilding. And if I 
did not well know, how ingenious the curio- 
fity and civility of friends makes them, to 
perfuade men by fpecious allegations, to gra- 
tify their defires; I fhould have been made 
to béliewe by pegfons very well qualified to 
judg¢-of matters of this naturg, thgt the fol- 
lowing experiments wi#l not need the addition 
of accurate method and fpeculative notions to 
puocure acceptance for the treatife that con- 
tains them. For “1t hath been feprefented, 
that in moft of them, as the novelty will make 
them furprizing, and the quicknels of perfor- 
mance, keep them from being tedious; fo the 
fenfible changes, that are effected by them, 
are fo manifeft, fo great, and fo fudden, that 
f{carce any will be difpleafed to fee them, and 
thofe that are any thing curious will {carce be 
able to fee them, without findins- themfelves 
excited to make reflections upon them. But 
though with the, who love to meafure phy- 
fical-things. by their ufe, not their ftrangeneds, 
or prettinefs, the partiality of others prevails 
not to make me over-value thefe, or look up- 
on them in themfelves as other than trifles ; 
yet I confefs, that ever fince I did divers 
years aco fhew fome of them to a learned 
‘company of Virtuof, fo many perfons of dif- 
fering conditions, and even fexes, have been 
curious to fee them, and pleafed not to dif- 
like them, that I cannot defpair, but that by 
complying with thofe that urge the publica- 
tion of them, I may both gratify and excite 
the curious, and lay perhaps a foundation, 
whereon either others or my felf may in time 
fuperftruct a fubftantial theory of colours, 
And rf Axffotle, after his mafter Plato, have 
rightly obferved admiration to be the parent of 
piilofophy, the wonder, fome of thefe trifles 
have been wont to produce in all forts of be- 
holders, and the accefs they have fometimes 
gained even to the clofets of ladies, feem to 
promife, that fince the fubject is fo pleafing, 
that the fpeculation appears as delightful as 
difficult, fuch eafy and recreative experiments, 
which require but little time, or charge, or 
trouble in the making, and when.made are 
fenfible and furprizing enough, may contri- 
bute more than others, (far more important, 
but as much more difficult) to recommend 
thofe parts of learning (chymiftry and cor- 
pulcular philofophy) by which they have been 
produced, and to which they give teftimony 
even to fuch kind of perfons, as value a pretty 
trick more than a true notion, and would 
icarce admit philofophy, if it approached them 
in another drefs, Without the ftrangenefs or 
endearments of pleafantnefs to recommend it, I 
know, that I do but ill confult my own advan- 
vantage in the confenting to the publication of 
the following treatife: for thofe things, which, 


whilft men knew not how they were perfor- 
med; appeared {6 ftragpe, will; when the wdy 
of making them, and the grounds on which 
devifed ‘them, fhall be ~publick; quickly lofe 


_all, that their being rarities, and their being 


thought myfteries, contributed to recommend 
them. But it is fitter for mountebanks than 
naturalifts to‘'defire to have their difcoveries ra- 
ther admired tlian underftood ; and for my 
part | had much rather deferve the thanks of 
the ingenious, than enjoy the applaufe of the 
ignorant. And if Ican fo far contribute to 
the difcovery of the nature of colours, as to 
help the curious to it, I fhall haye reached 
my end, ,and faved my‘elf fome labour, which 
tlfe I may-chance to be tempted to tindergo in 
profecuting that fubjeét, and adding to this 
treatife, which I therefore call a hiftory, be- 
caufe it chiefly cantains matters of fact, and 
which hiftory the title declares me to look up- 
on but as begun. Beeaufe though that above 
a hundred, not to fay a hundred and fifty ex- 
periments, (fome loofe, and others interwoven 
amongit the difcourfes themfelves) may fuffice 
to give a beginning to a hiftory not hitherto, 
that I know, begun by any; yet the fubject is 
fo fruitful, and fo worthy, that thofe, who are 
curious of thefe matters, will be far more want- 
ing to themfelves than I can fufpect, if what 
I now publifh prove any more than a begin- 
ning. For, as I hope my endeavours may af- 
ford them fome affiftance towards this work, 
fo thofe endeavours are too much unfinifhed to 
give them any difcouragement, as if there 
were little left for others to do towards the hi- 
{tory of colours, 

For (firft) I have been willing to leave un- 
mentioned the moft part of thofe phanome- 
na of colours, that nature prefents us of her 
own accord, (that is, without being guided 
or over-ruled by man ;) fuch as the different 
colours, that feveral forts of fruits pafs through 
before they are perfectly ripe, and thofe that 
appear upon the fading of flowers and leaves, 
and the putrefaction (and its feveral degrees) 
of fruits, &%c. together with a thoufand other 
obvious inftances of the changes of colours. 
Nor have I much me¢dled with thofe familiar 
phenomena, wherein man is not an idle {pecta- 
tor; fuch as the greennefs produced by fale in 
beef much powdered, and the rednefs produ- 
ced in the fhells of lobfters upon the boiling 
of thofe fifhes: for I was willing to leave the 
gathering of obfervations to thofe, that have 
not the opportunity to make experiments. And 
for the fame reafons, among others, J did pur- 
pofely omit the lucriferous practice of tradef- 
men about colours; as the ways of making 
pigments, of blanching wax, of dying fecar- 
let, €S¢. though to divers of them I be not 
a ftranger, and of fome I have my felf made 
trial, 

Next ; Idid purpofely pafs by divers expe- 
riments of other writers that I had made trial 
of, (and that not without regiftring fome of 
their events) unlefs I could fome way or other 
improve them, becaufe I wanted leifure to in- 
fert them, and had thoughts of profecuting the 
work once begun of laying together thofe I had 

I examined 


Hosted by Googie 


The Publifher to the Reader. 


examined by themfelves, in cafe of my not be- 
ing prevented by others diligence. So that there 
remains not a little, among the things that are 
already publifhed, to employ thofe, that have a 
mind to exercife themfelves in repeating and 
examining them. And I will not undertake, 
that none of the things delivered, even in this 
treatife, though never fo faithfully fet down, 
may not prove to be thus far of this fort, as to 
afford the curious fomewhat to add about them. 
For I remember, that I have fomewhere in tlie 
book itfelfacknowledged, that having written 
it by fnatches, partly in the country and part- 
ly at unfeafonable times of the year, when the 
want of fit inftruments, and of a competent 
variety of flowers, falts, pigments, and other 
materials made me Irave fome of the following 
experiments, (efpecially thofe about emphati- 
cal colours) far more unfinifhed than they 
fhould have been, if it had been as eafy for 
me to fupply what was wanting to compleat 
them, as to difeern. Thirdly, to avoid dif 
couraging the young gentleman I call Pyre- 
pbilus, whom the tefs familiar and more la- 
borious operations af chymiftry would proba- 
bly have frigzheed, I a declined, in what 
I writ to hun, the fetting down any number of 
foch chymical. experiments, as, by being very 
elaborate or tedious, would either require 
much {kill, or exercife his pagence. And yet 
thar this fort of experiments is exceedingly nu- 


telating to colours, I did not, perhaps; con- 
ceive my felf oblig’d, to deliver in one treatife 
all that 1 would fay concerning that fubject. 
But to conclude, by fumming tp what I 
would fay concerning what I have, and what 
I have not done, in the following papers; I 
fhall not (on the one fide) deny, that confider- 
ing, that I pretended not to write an accurate 
treatife of colours, but an otcafional effay to 
acquaint a private friend with what then 
occurred to me of the thingsI had thought dr 
tried concerning them; I might prefume I 
did enough for once, if I did clearly and 
faithfully fet down, though not all the expe- 
riments I could, yet at leaft fuch a variety of 
them, that an attentive reader, that fhall 
confider the grounds on which they have been 
made, and the hints that are purpofely (though 
difperfedly) couched in them, may eafily 
compound them, and ‘otherwife vary them, 
fo as very much to increafe their number. 
And yet (on the other fide) I am fo fenfible 
both of how much I have, either out of ne- 
ceffity or choice, left undone, and of the 
fruitfulnefs of the fubjeCt I have begun to han- 
dle; that though I had performed far more 
than it is like many readers will judge I have, 
I fhould yet be very free to let them apply to 
my attempts that of Seneca, where having 
fpoken of the ftudy of nature’s myfteries, and 
particularly of the caufe of earth-quakes, he 


merous, and mig!ic more than a little enrich 
the hiftory of colours, thofe that are verfed 
in chymical proceffes will, [ prefume, cafily 
allow me. 


fubjoiits 5 Nulla res confummata eft dum in- L. Annet 
-cipit, Nec in bac tantum re omnium maxima Sencce 
ae ievéutiffnd, in gud etiam cum multum ac- Natur. 


ie "2 : . uxft. I. 
tum erit, omnis «tas, quod agat, inveniet; fed ar 5. 


Ano (laftly) for as much as I have occa- 
fion more than once in my feveral writings to 
treat cither purpofely or incidentally of matters 


The Publifber to the Reader. 


Friendly Reader, 

E.R E. is prefented to thy view one of 

the abfiruieitas well as the pentceleft 
jubjects of natural philofophy, the Experimental 
Hiftory of Colours ; which, though the noble 
author be pleafed to think but begun, yer I 
mult take Irave to fay, that I think it fo well 
begun, that the work is more than half dif- 
patched. Concerning which I cannot but give 
this advertifement to the reader, that I have 
heard the author exprefs himéelf, that it would 
not furprize him, fie fhould happen to be ob- 
jected, that fome of thefe experimemes have, 
been already publifhed, partly by chymifts, 
and partly by two or three very frefh writers 
upon other fubjects. And though the number 
of thefe experiments be but very fmall, and 
though they be none of the confiderableft, yet 
' it may on this occafion be further reprefented, 
that it is eafy for our author to name feveral 
men, (of whofe number I can truly name my- 


in omni.aiio erotic, longé femper a perfecto fu- . 


ere princtpid. 


{elf} who remember either their having feen 
him make, or their having read his accounts 
of the experiments delivered in the following; 
tract feveral years fince, and long before the 
publication of the books, wherein they are 
mentioned. Nay, in divers paflages (where 
he could do it without any great iaconveni- 
ence) he hath ftruck out experiments, which 
he had tried many years ago, becaufe he fince 
found them divulged by perfons, from whom 
he had not the leaft hint of them. Which yet 
is not fouched, with defign to reflect upon any 
ingenious man, as if he were a plagiary: for, 
though our generous author were not referved 
enough in fhewing his experiments to thofe 
that expreffed a curiofity to fee them (amongft 
whom a very learned man hath been pleated 
publickly to acknowledge it feveral years 
ago *;) yet the fame thing may be well enough 
lighted on by perfons, that know nothing of 

one 


* He that defires more inftances of this kind dnd matter, that according to this duétrine may much help the 
theory of colours, and particularly the force both of falphureous and volatile; as likewife of alcalizate and 
acid falts, and in what particulars colours likely depend not in their caufation from ye fale we all; may beg his in- 


formation from Mr. Boyle, who hath fome while fince honoured me with the fight o 


his papers concerning this 


fabjeét, containing many excellent experiments, made by him for the elucidation of this doctrine, Je. Dri 
R. Sharrock, in his ingenious and ufeful Hiftory of rhe Propagation and Improvement of Vegetables, publifhed in the 


year 1660. 


“4 
ae 


green, red, and yellow. 


Thé Publifber 
one another. And efpecially chymical laborato- 
ries may many times afford the fame phzno- 
menon, about colours, to feveral perfons, at the 
fame or differing times. And as for the few 
phenomena mentioned in the fame chymical 
writers, as well as in the following treatife, 
our author hath given an account, why he did 
not decline rejecting them in the annotations 
upon the 47th experiment of the third part. 
‘Not here to mention, what he elfewhere faith, 
to fhew what ufe may be juftifiably made of 
experiments not of his own deviling by a 
writer of natura! hiftory, if, what he employs 
of other mens, be well examined or verified 
by himfelf. 

In the mean time, this treatife is fuch, 
that there needs no other invitation to perufe 
it, but that ’tis compofed by one of the deep- 
eft and moft indefatigable fearchers of nature, 
which, I think the world, as far as I know it, 
affords. For mine own part, I feel a fecret 
joy within me, to fee fuch beginnings upon 
fuch themes, it being demonftratively true, 
mota facilius. moveri ; which caufeth me to en- 
tertain ftrong hopes, that this illuftrious vir- 
tuofo and reftlefs inquirer into nature’s fecrets 
will not ftop here, but go on and profper in 
the difquifition of the other principal colours, 
The reafoning fa- 
culty fet once afloat will be carried on, and 
that with eafe ; efpecially, when the produc- 


. tions thereof meet, as they do here, with fo 


greedy an entertainment at home and abroad. 
J am confident, that the Roya Society, 
lately conftituted by his moft Excellent Majefty 
for improving Natural Knowledge will judge it 
their intereft to exhort our author to the pro- 
{ecution of this argument ; confidering, how 
much it is their defign and bufinefs to accu- 
imulate a good ftock of fuch accurate obferva- 
tions and experiments, as may afford them and 
their offspring genuine matter to raife a maf- 
culine philofophy upon, whereby the mind of 


man may be ennobled with the knowledge of 


to the ‘Reader. 

folid truths, and the life of man benefited wih 
ampler accommodations, than it hath been 
hitherto. ia 

Our great author, one of the pillars of 
that illuftrious corporation, is conftantly fur- 
nifhing large fymbola’s to this work; and is now 
fallen, as you fee, upon fo comprehenfive and 
important a theme, as will, if infifted on and 
compleated, prove one of the confiderableit 
pieces of that ftruéture. To which if he 
fhall pleafe to add his treatife of heat and 
flame, as he is ready to publifh his experi- 
mental accounts of cold; I efteem, the world 
will be obliged to him for having fhewed them 
both the right and left-hand of nature, and 
the operations thereof, 

Tue confidering reader will by this very 
treatife fee abundant caufe to follicit the author 
for more. Sure Iam, that of whatever of the 
productions of his ingeny comes into foreign 
parts (where I am happy in the acquaintance 
of many intelligent friends) is highly valued ; 
and to my knowledge, there are thole among 
the French, that have lately begun to learn 
Englifh, on purpofe to enable themfelves to 
read his books, being impatient of their tra- 
duction into Latin. If I durft fay all I know 
of the elogies received by me from abroad 
concerning him, I fhould perhaps make this 
preamble too prolix, and certainly offend the 
modefty of our author. 

WHEREFORE I fhall leave this, and con- 
clude with defiring the reader, that if he meet 
with other faults befides thofe, that tne Errata 
take notice of (as I believe he may) he will» 
pleafe to confider both the weaknefs of the 
author’s eyes, for not reviewing, and the mani- 
fold avocations of the publifher for not doing 
his part; who taketh his leave with inviting 
thofe, that have alfo confidered this nice fub- 
ject experimentally, to follow the example of 


~ our noble author, and imparc fuch and the 


like perfomances to the now very inquifitive 


world. Farewel, j 
EH. O. 
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THE FIRST PART. 


CHAP. I. 


diéted, Pyropbilus, to the delightful 

art of limning and painting, that Ican- 

not but think myfelf obliged to acquaint 
you with fome of thofe things that have oc- 
curred to me concerning the changes of co- 
Jours, And I may expect that I fhall as well 
ferve the Virtuofi in general, as gratify you in 
particular, by furnifhing a perion, who, lI 
hope, will both improve my ‘communications, 
and communicate his improvements, with fuch 
experiments and obfervations as may both in- 
vite you to inquire ferioufly into the nature of 
colours, and affift you in the inveftigation of it. 
This being the principal fcope of the following 
tract, I fhould do that which might prevent 
my own defign, if I fhould here attempt to 
deliver you an accurate and particular theory 
of colours ; ‘for that were to prefent you with 
what I defire to receive from you; and, as far 
as in me lay, to make that ftudy needlefs, to 
which I would engage you. 

2, WHEREFORE my prefent work fhall be 
but to divert and recreate, as well as excite 
you by the delivery of matters of fact, fuch 
as you may for the moft part try with much 
eafe, and poffibly not without fome delight, 
And left you fhould expect any thing of elabo- 
rate or methodical in what you will meet with 
here, I muft confefs to you before-hand, that 
the feafons I was wont to chufe to devife 
and try experiments about colours, were 
thofe days, wherein having taken phyfic, and 
finding my felf as unfit to fpeculate, ‘as un- 
willing to be altogether idle, I chofe this di- 
verfion as a kind of mean betwixt the one and 
the other. And I have the lefs {crupled to fet 
down the following experiments, as fome of 
them came to my mind, and as the notes 
wherein I had fet down the reft, occurred to 
my hands; that by declining a methodical way 
ot delivering them, I might leave you and my 
felf the greater liberty and convenience to add 
to them, and tranfpofe them as fhall appear 
expecient. 

3, Yea, that you may not think me too re- 
ferved, or look upon an inquiry made up of 
mere narratives, as fomewhat jeyune, | am 
content to premife a few confiderations, that 
now offer themfelves to my thoughts, which 

Vou. If. 


I. Tes, feen you fo paffionately ad- 


relate ina more general way, either to the 
nature of colours, or to the ftudy of it. And 
I fhall infert an effay, as well fpeculative as 
hiftorical, of the nature of whitenefs and black- 
nefs, that you may have a fpecimien of the 
hiftory of colours, I have fometimes had 
thoughts of ; and if you diflike not the method 
I have made ufe of, I hope you, and fome 
of the Virtuofi your friends, may be thereby 
invited to go thorough with red, blue, yellow, 
and the reft of the particular colours, asl 
have done with white and black, but with far 
more fagacity and fuccefs.. And if I can in- 
vite ingenious men to undertake fuch tafks, I 
doubt not but the curious will quickly obtain 
a better account of colours, than as yet we 
have, fince in our method the theorical part 
of the inquiry being attended, and as it were 
interwoven with the hiftorical conjectures, the 
philofophy of colours will be promoted by the 
indifputable experiments, 


CHAP. I. 


I. O come then in the firft place to our 
more general confiderations, I fhall 

begin with faying fomething as to the impor- 
tance of examining the colours of bodies, For 
there are fome, efpecially chymifts, who think 
that a confiderable diverfity of colours does 
conftantly argue an equal diverfity of nature, 
in the bodies wherein it is confpicuous ; but 
I confefs I am not altogether of their mind : 
for not to mention changeable taffaties, the 
blue and golden necks of pigeons, and divers 
water-fowl, rainbows natural and artificial, and 
other bodies, whofe colours the philofophers 
have been pleafed to call not real, but apparent 
and fantaftical ; not to infift on thefe, I fay, 
(for fear of needlefly engaging in a controvcr- 
fy) we fee.in parrots, goldfinches, and divers 
other birds, not only that the contiguous fea- 
thers which are probably as near in properties 
as place, are fome of them red, and others 
white, fome of them blue, and others yellow, 
€?c. but that in the feveral parts of the felf- 
fame feather there may often be feen the great- 
eft difparity of colours. And fo in the leaves 
of tulips, july-flowers, and fome other vege- 
tables, the fceveral leaves, and even the feveral 
par:s 
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parts of the fame leaf, although no difference 
have been obferved in their other properties, 
are frequently found painted with very dif- 
ferent colours. And fuch a variety we have 
much more admired in that lovely plant which 
iscommonly, and not unjuftly called the Mar- 
vel of Peru for of divers {cores of fine flow- 
ers, which in its feafon that gaudy. plant does 
almoft daily produce, I have fcarce taken 


-Motice of any «wo that were dyed perfectly 


alike. But though, Pyro, fuch things as thefe, 
among others, keep me from daring to affirm 
that the diverfity and change of colours does 


always argue any great difference or altcration 


betwixt, or in the bodies, wherein it is to be 
difcerned; yet that oftentimes the alteration of 
colours does fignify confiderable alterations in 
the difpofition of parts of bodies, may appear 
in the extraction of tinctures, and divers other 
chymical operations, wherein the change of 
colours is the chief, and fometimes the only 
thing, by which the artift regulates his pro- 
ceeding, and is taught to know when ’tis 
feafonable for him to leave off. Inftances of 
this fort are more obvious in divers forts of 
fruits, as cherries, plums, &¥c. wherein, ac- 
cording as the vegetable fap is fweetned, or 
otherwife ripened, by paffing from one degree 
to another of maturation, the external part of 
the fruit paffes likewife from one to another 
colour. But one of the nobleft inftances I have 
met with of this kind, is not fo obvious ; and 
that is the way of tempering fteel to make 
gravers, drills, {prings, and other mechanical 
Initruments, which we have divers times both 
made artificers practife in our prefence, and 
tried our felves after the following manner. 
Firft, the flender fteel to be tempered is to be 
hardened by heating as much of it as is requi- 
fite among glowing coals, till ic be glowing 
hot, but it muft not be quenched as foon as it 
is taken from the fire, (for that would make it 
too brittle, and fpoil it) but muft be held 
over a bafon of water, till ic defcend from a 
white heat to a red one, which as foon as ever 
you perceive, you muft immediately quench as 
much as you defire to harden in the cold water. 
The fteel thus hardened will, if itbe good, 
lool fomewhat white, and muft be made bright 
at the end, that its change of colours may be 
there confpicuous ; and then holding it fo in 
the flame of a-candle, that the bright end may 
be, for about half an inch or more, out of 
the flame, that the fmoak do not ftain or fully 
the biightnefs of it, you fhall after a while 
fee that clean end, which is almoft contiguous 
to the fame, pafs very nimbly from one colour 
to another, as from a brighter yellow, toa 
deeper and reddifh yellow, which artificers 
calla fanguine; and from that to a fainter firft, 
and then a deeper blue. And to bring home 
this experiment to our prefent purpofe, it is 
found by daily experience, that each of thefe 
fucceeding colours argue {uch a change made 
in the texture of the fteel, that if it be taken 
from the flame, and immediately quenched in 
the tallow (whereby it is fettled in whatever 
temper it had before) when it is yellow, it is 
of fuch a hardnefs as makes it Git for cravers, 
I 


drills, and fuch like tools; but if it be kept a 


few minutes longer in the flame till it crow 
blue, it becomes much fofter, and unfit to 
make gravers for metals, bue fit to make 
{prings for watches, and fuch like inttru- 
ments, which are therefore ccrmrzoniy of that 
colour: and if the iteel be kepz n the Hame, 
after this deep blue hath difclofed itielf, ic 
will grow fo foft, as to need to be new har- 
dened again, before it can be brought to a tem- 
per fit for drills or penknives, And I con- 
fefs, Pyro, I havetaken much pleafure to fee 
the colours run along from the parts of the 
{teel contiguous to the fame, to the end of 
the inftrument, and fuccced one another fo 
faft, that if a man be not vigilant, to thrutt 
the fteel into the tallow at the very nick of 
time, at which it has attained its due colour, 
he fhall mifs of giving his tool the right tem- 
per. But becaufe the fame of a candle is 
offenfive to my weak eyes, and becaufe it is 
apt to either black or fully the contiguous part 
of the {teel which is held in it, and thereby 
hinder the change of colours from being fo 
long and clearly difcern’d, I have fometimes 
made this experiment by laying the fteel to be 
tempered upon a heated bar of iron, which 
we find alfo to beemployed by fome artificers 
in the tempering of fuch great inftruments, as 
are too big to be.foon heated fufficiently by the 
flame of acandle. And you may eafily fatisfy 
your felf, Pyro, of the differing hardnefS and 
toughnefs, which is afcribed to fteel tempered 
at different colours, if you break but fome 
flender wires of fteel fo tempered, and obferve 
how they differ in brittlenets, and if with a 
file you alfo make trial of their various degrees 
of hardnefs. 

2. Bur, Pyrophilus, I muft not at prefent 
any further profecute the confideration of the 
importance of experiments about colours, not 
only becaufe you will in the following papers 
find fome inftances, that would here be pre- 
fented you out of their due place, of the ufe 
that may be made of fuch experiments, in dif- 
covering in divers bodies what kind the falt 
is, that is predominant in them ; but alfo be- 
caufe a fpeculative Naturaliit might juftly e- 
nough alledge, thatas light is fo pleafing an 
object, as to be well worth our looking on, 
though it difcovered to us nothing but it elf; 
fo modified light, called colour, were worth 
our contemplation, though by underftanding 
its nature we fhould be taught nothing elfe. 
And _ however, I need not make either you or 
my felf excufes for entertaining you cn the 
fubject I am now about to treat of; fince the 
pleafure Pyro takes in mixing and laying on 
of colours, will I prefume keep him, and 
will (I am fure) keep me from thinking it 
troublefome to fet down, efpecially after the 
tedious proceffes (aboutother matters) where- 
with I fear I may have tired him, fome eafy, 
and not unpleafant experiments relating to 
that fubject, 

3. Bur, before we defcend to the more 
particular confiderations we are to prefent 
you concerning colours, I prefume it willbe 
feafonable to propofe at the very entrance a 

diftinction ; 
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diftinétion ; the ignorance or neglect of which, 
feems to me to have frequently enough oc- 
cafioned either miftakes or confufion in the 
writings of divers modern philofophers. For 
colour may be confidered, either as it 1s a 
quality refiding in the body that is faid to be 


coloured, or to modify the light after fuch or 


fuch a manner ; or elfe as the light it felf, which 
{o modified, ftrikes upon the organ of. fight, 
and fo caufes that fenfation which we call co- 
Jour: and that this latter may be looked upon 
as the more proper, though not the ufual ac- 
ceptation of the word colour, will be-made 
probable by divers paffages in the enfuing part 
of our difcourfe. And indeed it is the hght it 
felf, which after a certain manner, either 
mingled with fhades, or fome other ways 
troubled, ftrikes our eyes, that does more im- 
mediately produce that motion in the organ, 
upon whofe account men fay they fee fuch or 
fach acolour in the object: yet, becaufe there 
is in the body that is faid to be coloured, a 
certain difpofition of the fuperficial particles, 
whereby it fends the light reflected, or refract- 
ed, to our eyes thus and thus altered, and not 
otherwife, it may alfo in fome fenfe be faid, 
that colour depends upon the vifible body ; 
and therefore we fhall not be againft that way 
of fpeaking of colours, that is moft ufed among 
the modern Naturalifts, provided we be allowed 
to have recourfe, when occaiion fhall require, 
to the premifed diftinétion, and to take the 
more immediate caufe of colour to be the 
modified light it felf, as it affects the fenfory.s 
though the difpofition alfo of the coloured 
body, as that modifies the light, may be 
called by that name metonymically (to borrow 
a fchool-term) or efficiently, that is, in regard 
of its turning the light, that rebounds from it, 
orpaffes thorough it, into’ this or that particular 
colour. 

4. I Know not whether I may not on this 
occafion add, that colour is fo far from being 
an inherent quality of the object in the fente 
that is wont to te declared by the fchools, or 
even in the fenfe of fome modern Atomitts, 
that, if we confider the matter more attentive- 
iy, we fhall fee caufe to fufpect, if not to 
conclude, that though light do more imme- 
diately affect the organ of fight, than do the 
bodies that fend it thither, yet light itfelf pro- 
duces the fenfation of a colour, but as it pro- 
duces fuch a determinate kind of local mo- 
tion in fome part of the brain ; which, though 
it happen moft commonly from the motion 
whereinto the flender ftring of the retina are 
put, by the appulfe of light; yet if the like 
motion happen to be produced by any other 
caufe, wherein the light concurs not at all, 
a man fhall think he fees the fame colour. 


For proof of this, I might put you in mind, 


that itis ufual for dreaming men to think they 
fee the images that appear to therm in their 
fleep, adorned fome with this, and fome with 
that lively colour, whilft yet, both the curtains 
of their bed, and thofe of their eyes, are clofe 
drawn. AndI might add the confidence with 
which diftraéted perfons do oftentimes, when 
they are awake, think they. fee black fiends in 
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places, where there is no black object in fight 
without them. ButI will rather obferve, that 
not only when a manreceives a great {troke 
upon his eye, or a very great one upon fome 
other part of his head, he 1s wont to fee, as 
it were, flafhes of lightning, and little vivid, 
but vanifhing flames, though perhaps his eyes 
be fhut : but the like apparitions may happen, 


‘when the motion proceeds not from fomething 


without, but from fomething within the body, 
provided the unwonted fumes that wander up 
and down in the head, or the propagated con- 
cuffion of any internal part in the body, do 
caufe, about the inward extremities of the op- 
tick nerve, fuch a motion as is wont to be 
there produced, when the ftroke of the light 
upon the retina makes us conclude, that we fee 
either light or fuch and fuch a colour. This the 
moft ingenious Des Cartes hath very well ob- 
ferved ; but becaufe he feems not to have ex- 
emplified it by any unobvious or peculiar ob- 
fervation, I fhall endeavour to illuftrate this 
doétrine by a few inftances. 

5. Anp firft, I remember, that having, 
through God’s goodnefs, been free for feveral 
years from troublefome coughs, being after- 
wards, by an accident, fuddenly caft into a 
violent one, I did often when I was awaked 
in the night by my diftempers, obferve, that 
upon coughing ftrongly, it would feem to me, 
that I faw very vivid, but immediately difap- 
pearing flames; which I took particular no- 
tice of, becaufe of the conjecture I am now 
mentioning. 

6. Aw excellent and very difcreet perfon, 
very near allied both to you and me, was re- 
Jating to me, that fame time fince, whilft fhe 
was talking with fome other ladies, upon a 
fudden, all the objects fhe looked upon ap- 
peared to her dyed with unufual colours, fome 
of one kind, and fome of another, but all fo 
bright and vivid, that.fhe fhould have been as 
much delighted, as furprized with them; but 
that finding the apparition to continue, fhe 
feared it portended fome very great alteration 
as to her health: and indeed, the day after fhe 
was afiaulted with fuch violence by hyfterical 
and hypocondrical diftempers, as both mace 
her rave for fome days, and gave her, during 
that time, a baftard palfy. 

7. Bernc a-while fince in a town, where 
the plague had made great havock, and in- 
quiring of an ingenious man, that was fo 


-bold, as without much fcruple to vifit thofe 


that were fick of it,.about the odd fymptoms 
of a difeafe that had fwept away fo many 
there; he told me, among other things, that 
he was able to tell divers patients, to whom 
he was called, before they took their beds, or 
had any evident fymptoms of the plague, that 
they were indeed infected, upon peculiar ob- 
fervations, that being afked, they would tell 
him that the neighbouring objects, and parti- 
cularly his clothes, appeared to them beauti- 
fied with moft glorious colours, like thofe of 
the rainbow, oftentimesfucceeding one another : 
and this he affirmed to be one of the moft ufual, 
as well as the moft early fymptoms, by which 
this odd peftilence difclofed it felf. And when 
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I afked how long the patients were wont to be 
thus affected, he anfwered, that 1t was moft 
commonly for about a day; and when I fur- 
ther inquired whether or no vomits, which in 
that peftilence were ufually given, did not re- 
move this fymptom, (for fome ufed the taking 
of a vomit, when they came afhore, to cure 
themfelves of the obftinate and troublefome 
giddinefs caufed by the motion of the -fhip) 
he replied, that generally, upon the evacuation 
made by the vomit, that ftrange apparition of 
colours ceafed, though the other fymptoms 
were not fo foon abated; yet he added (to 
take notice of that upon the by, becaufe the ob- 
fervation may perchance do good) that an ex- 
cellent phyfician, in whofe company he was 
wont to vifit the fick, did give to almoft all 
thofe to whom he was called, in the beginning, 
before nature was much weakened, a pretty 
odd vomit, confifting of eight or ten drams of 
infufion of Crocus Metallorum, and about half 
adram, or much more, of white vitriol, with 
fuch fuccefs, that fcarce one of ten to whom 
it was feafonably adminiftred, mifcarried. 

8. Bur to return to the confideration of co- 
lours: Asan apparition of them may be pro- 
duced by motions from within, without the 
affiftance of -an outward object; fo I have 
obferved, that it is fometimes poffible that 
the colour that would otherwife be produ- 
ced by an outward object, may be changed 
by fome motion, or new texture already pro- 
duced in the fenfory, as long as that unufual 
motion, or new difpofition lafts; for I have 
divers times tried, that after J have through 
a telefcope looked upon the fun, though tho- 


rough a thick, red, or blue glafs, to make its 


{plendor fupportable to the eye, the impreffion 
upon the retina would be not only fo vivid, but 
fo permanent, that if afterwards I turned my 
eye towards a flame, it would appear to me of 
a colour very differing from its ufual one. And 
if I did divers times fucceffively fhut and open 
the fame eye, I fhould fee the adventitious co- 
lour (if I may fo call it) changed or impaired 
by degrees, till at length (for this unufual mo- 
tion of the eye would not prefently ceafe) the 
flame would appear to me of the fame hue 
that it did to other beholders, A not unlike ef- 
feét I found by looking upon the moon, when 
fhe was near full, thorough an excellent tele- 
fcope, without coloured glafs to fcreen my 
eye with: but that which I defire may be ta- 
ken notice of, becaufe we may elfewhere have 
occafion to reflect upon it, and becaufe it 
feems not agreeable to what Anatomifts and 


‘optical writers deliver, touching the relation of 


the two eyes to each other, 1s this circumftance, 
that though my right eye, with which I looked 
thoreugh the telefcope, were thus affected by 
the over-ftrong impreffion of the light, yet 
when the flame of a candle, or fome other 
bright object appeared to me of a very unu- 
fual colour, whilft looked upon with the dif- 
compofed eye, or (though not fo notably) 
with both eyes at once; yet if I fhut that eye, 
and looked upon the fame object with the o- 
ther, it would appear with no other than its u- 
{ual colour, though if I again opened, and 


made ufe of the dazled eye, the vivid ad- 
ventitious colour would. again appear. And_ 
on this occafion I muft not pretermit an obfer- 
vation which may perfuade. us, that an over- 
vehement ftroke upon the fenfory, efpecially if 
it be naturally of a weak confltitution, may 
make a more lafting impreffion than one 
would imagine ; which impreffion may in fome 
cafes, asit were, mingle with, and vitiate the 
action of vivid objects for a Jong time after. 

For I know a lady of unqueftionable vera- 
city, who having lately, by a defperate fall, 
received feveral hurts, and particularly a con- 
fiderable one upon a part of her face near her 
eye, had her fight fo troubled and difordered, 
that, as fhe hath more than once related to me, 
not only when the next morning one of her 
fervants came to her bed-fide, to ask how fhe 
did, his clothes appeared adorned with fuch 
variety of dazling colours, that fhe was fain 
prefently to command him to withdraw, but 
the images in her hangings did, for many 
days after, appear to her, if the room were 
not extraordinarily darkened, embellifhed with 
feveral offenfively vivid colours, which no bo- 
dy elfe could fee in them. And when I inquired 
whether or no white objects did not appear 
to her adorned with more luminous colours 
than others, and whether fhe faw not fome 
which fhe could not well defcribe to any, 
whofe eyes had never been diftempered, fhe 
anfwered me, that fometimes fhe thought fhe 
faw colours fo new and glorious, that they 
were of a peculiar kind, and fuch as fhe could 
not defcribe by their likenefs to any fhe had be- . 
held either before or fince; and that white ob- 
jects didfo much diforder her fight, that if, feve- 
ral days after her fall, fhe looked upon the in- 
fide of a book, fhe fancied fhe faw there colours 
like thofe of the rainbow: and even when fhe 
thought her felf pretty well recovered, and 
made bold to leave her chamber, the coming 
into a place where the walls and ceiling were 
whited over, made thofe objects appear to her 
cloathed with fuch glorious and dazling colours, 
as much offended her fight, and: made her re- 
pent her venturoufnefs. And fhe added, that 
this diftemper of her eyes lafted not lefs than 
five or fix weeks, though fince that, fhe hath 
been able to read and write much without find- 
ing the leaft inconvenience in doing fo. I would 
gladly have known, whether if fhe had fhut 
the injured eye, the phzenomena would have 
been the fame, when fhe employed only the 
other ; but I heard not of this accident early 
enough to fatisfy that inquiry. 

9. WHEREFORE, I fhall now add, that fome 
years before, a perfon exceedingly eminent for 
his profound {kill in almoft all kinds of philo- 
logical learning, coming to advife with me about 
a diftemper in his eyes, told me, among o- 
ther circumftances of it, that having upon a 
time looked too fixedly upon the fun, thorough 
a telefcope, without any coloured glafs, to take 
off from the dazling fplendor of the object, the 
excefs of light did fo ftrongly affect his eye, 
that ever fince, when he turns it towards a 
window, or any white object, he fancies he 
feeth a globe of light, of about the bignefs the 

fun 
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fun then appeared of to him, to pafs before 
his eyes: and having inquired of him, how 
long he had been troubled with this indifpo- 
fition, he replied, that it was already nine or 
ten years fince the accident, that occafioned it, 
firft befel him. 

10. I Coup here fubjoin, Pyrophilus,fome 


memorable relations that I have met with in. 


the account given us by the experienced £pz- 
phanius Ferdinandus, of the fymptoms he ob- 
ferved to be incident to thofe that are bitten 
with the Tarantula; by which (relations) I 
could probably fhew, that without any change 
in the object, a change in the inftruments of 
vifion may for a great while make fome co- 
lours appear charming, and make others pro- 
voking, and both to a high degree, though 
neither of them produced any fuch effects be- 
fore. Thefe things, I fay, I could here fub- 
join in confirmation of what I have been fay- 
ing, to fhew that the difpofition of the organ 
is of great importance in the dijudications we 
make of colours, were it not that thefe ftrange 
ftories belonging more properly to another dif- 
courfe, I had rather (contenting my felf to 
have given you an intimation of them here) 
that you fhould meet with them fully deliver- 
ed there. 
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rE UT, Pyropbilus, I would not, by all 
that I have hitherto difcourfed, be 
thought to have forgotten the diftinétion (of 
colour) that I mentioned to you about the be- 
ginning of the third fection of the former chap- 
ter; and therefore, after all I have faid of 
colour, as it is modified light, and immediately 
affects the fenfory, I fhall now remind you, 
that J did not deny, but that colour might in 
fome fenfe be confidered as a quality refiding 
in the body that is faid to be coloured ; and 
indeed the greateft part of the following ex- 
periments reter to colour principally under that 
notion, for there is in the bodies we call co- 
loured, and chiefly in their fuperficial parts, a 
certain difpofition, whereby they do fo trouble 
the light that comes from them to our eye, 
as that it there makes that diftinét impreffion, 
upon whofe account we fay, that the feen bo- 
dy is either white or black, or red or yellow, 
or of any one determinate colour. But be- 
caufe we fhall (God permitting) by the expe- 
riments that are to follow fome pages hence, 
more fully and particularly fhew, that the 
changes, and confequently in divers places the 
production and the appearance of colours, de- 
pends upon the continuing or altered texture of 
the object ; we fhall in this place intimate (and 
that too but as by the way) two or three things 
about this matter. , 
2. AND firft, it is not without fome reafon, 
that I atcribe colour (in the fenfe formerly ex- 
plained) chiefly to the fuperficial parts of bo- 
dies; for not to queftion how much opacous 
corpufcles may abound even in thofe bodies we 
call diaphanous, it feems plain that of opacous 
bodies we do indeed fee little elfe than the fu- 
perficies. For if we found the beams of light 
Vot. IL. 
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that rebound from the object to the eye, to 
pierce deep into the coloured body, we fhould 
not judge it opacous, but either tranflucid, or 
at leaft femi-diaphanous: and though the 
{chools feem to teach us that colour is a pene- 
trative quality, that reaches to the innermoft 
parts of the object, as if a piece of fealing- 
wax be broken into never fo many pieces, 
the internal fragments will be as red as the ex- 
ternal furface did appear; yet that is but a par- 
ticular example, that will not overthrow the 
reafon lately offered, efpecially fince I can al- 
ledge other examples of a contrary import, 
and two or three negative inftances are fuffici- 
ent to overthrow the generality of a pofitive 
rule, efpecially if that be built but upon one 
or a few examples. Not (then) to mention 
cherries, plums, and I know not how many 
other bodies, wherein the fkin is of one colour, 
and what it hides of another, I fhall name a 
couple of inftances drawn from the colours of 
durable bodies that are thought far more ho- 
mogeneous, and have not parts that are either 
organical, or of a nature approaching there- 
unto, | 

3. To give you the firft inftance, I hall 
need but to remind you of what I told you 
a little after the beginning of this effay, touch- 
ing the blue and red and yellow, that may be 
produced upon a piece of tempered {teel : for 
thefe colours, though they be very vivid, yet if 
you break the fteel they adorn, they will ap- 
pear to be but fuperficial; not only the inner- 
moft parts of the metal, but thofe that are 
within a hair’s breadth of the fuperficies, hav- 
ing not any of thefe colours, but retaining chat 
of the fteel it felf. Befides that, we may as 
well confirm this obfervation, as fome other 
particulars we elfewhere deliver concerning co- 
lours, by the following experiment which we 
purpofely made. 

4. We took a good quantity of clean lead, 
and melted it with a ftrong fire, and then 
immediately pouring it out into a clean vef- 
fel of a convenient fhape and matter, (we u- 
fed one of iron, that the great and fudden 
heat might not injure it) and then carefully 
and nimbly taking off the fcum that floated 
on the top, we perceived, as we expected, 
the fmooth and gloffy furface of the melted 
matter to be adorned with a very glorious co- 
lour, which being as tranfitory as delightful, 
did almoft immediately give placé to another 
vivid colour, and that was as quickly fucceeded 
by a third, and this as it were chafed away by 
a fourth; and fo thefe wonderfully vivid colours 
fucceffively appeared and vanifhed, (yet the 
fame now and then appearing the fecond 
time) till the metal ceafing to be hot enough 
to afford any longer this pleafing fpectacle, the 
colours that chanced to adorn the furface, when 
the lead thus began to cool, remained upon it; 
but were fo fuperficial, that how little foever 
we fcraped off the furface of the lead, we did 
in fuch places fcrape off all the colour, and - 
difcover only that which is natural to the me- 
tal it felf; which receiving its adventitious co- 
lours, only when the heat was very intenfe, 
and in that part which was expofed to the com- 
D ‘paratively 
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paratively very cold air, (which by other expe- 
riments feems to abound with fubtile faline parts, 
perhaps not uncapable of working upon lead fo 
difpoied ;) thefe things, Ifay, together with my 
oblerving that whatever parts of the fo ftrong- 
ly melted lead were expofed a while to the 
air, turned into a kind of fcum or litharge, 
how bright and clean foever they appeared 
before, fuggefted to me fome thoughts or rav- 
ings, which I have not now time to acquaint 
you with. One that did not know me, Py- 
rophilus, would perchance think I endeavour- 
ed to impofe upon you by relating this ex- 
periment, which J have feveral times tried ; 
but the reafon why the phenomena mentioned 
have not been taken notice of, may be, that 
unlefs lead be brougnt to a much higher de- 
gree of fufion or fluidity than is ufual, or than 
is indeed requifite to make it melt, the phe- 
nomena I mentioned will fcarce at all difclofe 
themfelves ; and we have alfo obferved, that 
this fucceflive appearing and vanifhing of vivid 
colours was wont to be impaired or determin- 
ed whillt the metal expofed to the air remained 
yet hotter than one would readily fufpeé&t. And 
one thing I muft further note, of which I 
leave you to fearch after the reafon, namely, 
that the fame colours did not always and re- 
cularly fucceed one another, as is ufual in 
{teel, but in the diverfified order mentioned in 
this following note, which I was fcarce able 
to write down, the fucceffion of the colours 
was fo very quick: whether that proceeded 
from the differing degrees of heat in the lead 
expofed to the cool air, or from fome other 
reafon, I Jeave you to examine. 

[ Blue, yellow, purple, blue; green, purple, blue, 
yellow, red, purple, blue, yellow and blue, 
yellow, blue, purple, green mixt, yellow, red, 
blue, green, yellow, red, purple, green.) 

5. Tue Atomifts of old, and fome Jearn- 
ed men of late, have attempted to explicate 
the variety of colours is opacous bodies from 
the various figures of their fuperficial parts ; 
the attempt is ingenious, and the doétrine 
feems partly true : but I confefs I think there 
are divers other things that muft be taken in 
as coricurrent to produce thofe differing forms 
of afperity, whereon the colours of opacous 
bodies feem to depend. To declare this a 
little, we mutt affume, that the furfaces of all 
fuch bodies, how fmooth or polite foever 
they may appear to our dull fight and touch, 
are exactly {mooth only in a popular, or at 
moit in a phyfical fenfe, but not in a ftriét and 
rigid fenfe. 

6, T'u1s, excellent microfcopes fhew us in 
many bodies, that feem fmooth to our naked 
eyes ; and this not only as to the little hillocks 
or protuberances that fwell above that which 
may be conceived to be the plane or level of 
the confidered furface ; for it is obvious e- 
nough to thofe that are any thing converfant 
with fuch glaffes : but as to numerous depref- 
fions beneath that level, of which fort of ca- 
vities, by the help of a microfcope, which the 
greateft artificer that makes them, judges to 
be the greateft magnifying glafs in Europe, ex- 
cept one that equals it, we have on the furface 


of a thin piece of cork that appeared {mooth 
to the eye, obferved about fixty in a row, 
within the length of lefs thana 31 and 32° part 
of an inch, (for the glafs takes in no longer 
a {pace at one view ;) and thefe cavities (which 
made that little piece of cork almoft like an 
empty honey-comb) were not only very diftiné, 
and figured like one another, but of a con- 
fiderable bignefs, and a {carce credible depth ; 
infomuch that their diftinét fhadows as well as 
fides were plainly difcerned and eafy to be 
reckoned, and might have been well diftin- 
guifhed, though they had been ten times leffer 
than they were, Which I thought itnot amifs to 
mention to you, Pyrophilus, upon the by, that 
you may thence make fome eftimate, what a 
ftrange inequality, and what a multitude of 
little fhades there may really be, in a fcarce 
fenfible part of the phyfical fuperficies, though 
the naked eye fees no fuch matter. And as 
excellent microfcopes fhew us this rugged- 
nefs in many bodies that pafs for {mooth, 
fo there are divers experiments, though we 
muit not now ftay to. urge them, which feem 
to perfuade us of the fame thing, as to the 
reft of fuch bodies as we are now treating of ; 
fo, that there is no fenfible part of an opacous 
body, that may not be conceived to be made 
up of a multitudeof fingly infenfible corpufcles. 
But in the giving thefe furfaces that difpofition, 
which makes them alter the light that reflects 
thence to the eye after the manner requifite to 
make the object appear green, blue, &%¢. the 
figures of thefe particles have a great, but not 
the only ftroke. Itis true indeed, that the 
protuberant particles may be of very great 
variety of figures, {pherical, elliptical, coni- 
cal, cylindrical, polyedrical, and fome very 
irregular ; and that according to the nature of 
thefe, and the fituation of the lucid body, the 


Jight muft be varioufly affected, after one man- 


ner from furfaces (I now {peak of phyfical fur- 
faces) confifting of {pherical, and in another 
from thofe that are made up of conical or cy- 
lindrical corpufcles ; fome being fitted to re- 
flect more of the incident beams of light, o- 
thers lefs, and fome towards one part, others 
towards another. But befides this difference 
of fhape, there may be divers other things that 
may eminently concur to vary the forms of a- 
{perity that colours fo much depend on. For, 
willingly allowing the figure of the particles in 
the firft place, I confider fecondly, that the 
fuperficial corpufcles, if I may {fo call them, 
may be bigger in one body, and lefs in ano- 
ther, and confequently fitted to allay the 
light falling on them with greater fhades. 
Next, the protuberant particles may be fet 
more or lefs clofe together, that is, there may 
be a greater or a fmaller number of them with- 
in the compafs of one, than within the compafs 
of another fimall part of the furface of the fame 
extent; and how much thefe qualities may 
ferve to produce colour, may be fomewhat guei- 
fed at, by that which happens in the agitation 
of water: for if the bubbles that are thereby 
made be great, and but few, the water will 
{carce acquire a fenfible colour; but if it be 
reduced toa froth, confifting of bubbles, which 
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being very minute and contiguous to each 
other, are a multitude of them crouded in- 
to a narrow room, the water (turned to 
froth) does then exhibit a very manifeft white 
Seethe Dif, Colour, to which thefe laft_ named conditions 
courle of the Of the bubbles do, as well as their convex 
ustwre of fioure, contribute; and that for reafons to be 


ae mentioned anon. Befides, it is not neceffary 
“17? = : ; = 
nefs. that the fuperficial particles that exhibit one co- 


lour fhould be all of them round, or all co- 
nical, or all of any one fhape; but corputcles 
of differing figures may be mingled on the fur- 
face of the opacous body, as when the cor- 
pufcles that make a blue colour, and thofe that 
make a yellow, come to be accurately and 
fkilfully mix’d, they make up agreen; which, 
though it feem one fimple colour, yet, in this 
cafe, appears to be made by corpufcles of very 
- differing kinds, duly commix’d. Moreover, 
the figure and bignefs of the little depreffions, 
cavities, furrows, or pores intercepted betwixt 
thefe protuberant corpufcles, are as well to 
be confidered as the fizes and fhapes of the 
corpufcles themfelves: for we may conceive 
the phyfical fuperficies of a body, where (as 
we faid) its colour does, as it were, refide, 
to be cut tran{verfly by a mathematical plane, 
which you know is conceiv’d to be without 
any depth or thicknefs at all; and then, as fome 
parts of the phyfical fuperficies will be protu- 
-berant, or {well above this laft plane, fo others 
may be depreffed beneath it, as (to explain 
my felf by a grofs comparifon) in divers places 
of the furface of the earth, there are not only 
neighbouring hills, trees, &¢, that are rais’d 
above the horizontal level of the valley, but 
rivers, wells, pits and other cavities that are 
depreffed beneath it. And that fuch protube- 
rant and concave parts of a furface may remit 
the light fo differingly, as much to vary a co- 
Jour, fome examples, and other things that we 
fhall hereafter have occafion to take notice of 
in this tract, will fufficiently declare; tll when, 
it may fuffice to put you in mind, that of two 
flat fides of the fame piece of, for example, 
red marble, the one being diligently polifhed, 


and the other left to its former roughnefs, the’ 


differing degrees or forts of afperity, for the 
fide that is fmooth to the touch wants not its 
roughnets, will fo diverfify the light reflected 
from the feveral planes to the eye,. that a pain- 
ter would employ two differing colours to re- 
prefent them. 

7, Ann I hope, Pyrophilus, you will not 
think it ftrange or impertinent, that I employ, 
in divers paffages of thefe papers, examples 
drawn from bodies and fhadows far more grofs 
thanthofe minute protuberances and fhady pores 
on which, in moft cafes, the colour of a body, 
as itis an inherent quality or difpofition of its 
furface, feems to depend. For fometimes I 
employ fuch examples, rather to declare my 
meaning, than prove my conjecture; things, 
whom their fmallnefs makes infenfible, being 
better reprefented to the imagination by fuch 
familiar objects, as being like them enough in 
other refpects, are of a vifible bulk. And next, 
though the beams of light are fuch fubtile. bo- 
dies, that in refpect of them, even furfaces 
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that are fenfibly {mooth, are not exactly fo, 
have their own degree of roughnefs, confift- 
ing of little protuberances and depreffions ; and 
though confequently fuch inequalities may fuf- 
fice to give bodies differing colours, as we 
{ee in marble that appears white or black, or 
red or blue, even when the moft carefully .po- 
lifhed ; yet it is plain, by the late inftance of 
red marble, and many others, that even big- 
ger protuberances and greater fhades may like- 
wife fo diverfify the roughnefs of a body’s {fu- 
perficies, as manifeftly toconcur to the varying, 
of its colour, whereby fuch examples appear 
to be proper enough to be employed in fuch a 
fubject as we have now in hand. And having 
hinted thus much on this occafion, I now pro- 
ceed. 

8. Tue fituation alfo of the fuperficial par- 
ticles is confiderable, which I diftinguith into 
the pofture of the fingle corpufcles, in refpect 
of the light, and of the eye, and the order of 
them in reference alfo to one another; fora 
body may otherwife reflect the light, when tts 
fuperficial particles are more erected upon the 
plane, that may be conceived to pafs along 
their bafis, and when the points or extremes 
of fuch particles are obverted to the eye, than 
when thofe particles are fo inclined, that their 
fides are in great part difcernable; asthe colour 
of plufhor velvet will appear varied to you, if you 
carefully ftroak part of it one way, and part of 
it another ; the pofture of the particular thrids, 
in reference to the light, or the eye, becom- 
ing thereby different. And you may obferve 
in a field of ripe corn blown upon by the wind, 
that there will appear as it were waves of a co- 
lour (at leaft gradually) differing from that of 
the reft of the field; the wind, by depreffing 
fome of the ears, and not at the fame time o- 
thers, making the one reflect more from the 
lateral and ftrawy parts than do thereft. And 
fo, when dogs are fo angry as to erect the 
hairs upon their necks, and upon fome other 
parts of their bodies, thofe parts feem to ac- 
quirea colour varied from that which the fame 
hairs made, when in their ufual pofture they 
did far more ftoop. And that the order wherein 
the fuperficial corpufcles are rang’d, 1s not to 
be neglected, we may guefs by turning of wa- 
ter into froth, the beating of glafs, and the 
{craping of horns,in which cafes the corpulcles 
that were before fo marfhalled as to be perfpi- 
cuous, do by the troubling of that order b:- 
come difpofed to terminate and reflect more 
light, and thereby to appear whitifh. And 
there are other ways in which the order of the 
protuberant parts, in reference to the eye, may 
much contribute to the appearing of a particu- 
lar colour; for I have often obferved, that when 
peas are planted, or fet in parallel lines, and 
are fhot up about half a foot above the furface 
of the ground, by looking on the field or plot 
of ground from that part towards which the 
parallel lines tended, the greater part of the 
sround by far, would appear of its own dirty. 
colour; but if I looked upon it tran{verfly, the 
plot would appear very green, the upper parts 
of the peas hindering the intercepted parts of 
the ground, which, as J faid, retained their 
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wontd colaur tom being dtcovered by the 
Bye. And know roc, Pye pbelas, whether 
Imignt nur ald, thaceven the motion of the 
fits parts of a vitae object may in fome 
cals contrtbute, tC. it be noe lo ealy to fay 
how, to the po uchis, or the varying ofa 
colour: fur [have {-veral cames made a hquor 
whica, When ight weillettled ina cleote phial, 
is frantparent aid coteurlets 3 but as toon as the 
glals isunttop od, begins to Hy away very plen- 
fully ina woke and Coacous fume, And there 
are other bodice, whole fumes, when they All 
arccelver, Would make one fulpect it contains 
milk ; and yet when thete fumes fettle into a 
liquor, that liquor ts not white, but tranfpa- 
rent; and {uch wiute fumes I have feenattorded 
by unftopping a liquor I know, which yet 1s 
it {lf diaphanous and red: nor are thete the 
only inftances of this kind, that our trials can 
fupply us with, And if the fuperficial cor- 
pulcles be of the groffer fort, and be fo framed, 
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that their differing fides or faces may exhibit 


dittering colours, then the motion or relt of 
thole corpuicles may be confiderable, as to the 
colour of theluperficies they compofe, upon this 
account, that fometimes more, fometimes fewer 
of the fides difpofed to exhibit fucha colour may 
by this means becomeor continue more obverted 
ty the eye than the re{t, and compofe a phyfi- 
cal furface, that will be more or lefs fenfibly in- 
terrupted. As, to explain my meaning, by 
propofing a grofs example, I remember, that 
in fome forts of leafy plants thick fet by one 
another, the two fides of whofe leaves were of 
fomewhat differing colours, there would be a 
notable difparity as to colour, if you looked 
upon them both, when the leaves, being at reft, 
had their upper and commonly expofed fides 
obverted to the eye, and when a breath of 
wind paffing thorough them, made great num- 
bers of the ufually hidden fides of the leaves 
become con{picuous. And though the little 
bodics we were lately {peaking of, may fingly 
and apart feem almoft colourlefs; yet when 
many of them are placed by one another, fo 
near that the eye does not eafily difcern an inter- 
ruption, within afenfible {pace, they may exhi- 
bic a colour: as we fee, that though the flen- 
dereft thrid of dyed filk does whilit look’d on 
fingle, feem almoft quite devoid of rednefs, 
(forin{ftance) yetwhennumbers of thefe thrids 
are brought together into one fkein, their co- 
lour becomes notorious. 

. But the fame occafion that invited me 
to jay what I have mentioned concerning the 
leaves of trees, invites me allo to give you fome 
account of what happens in changeable taffaties, 
where we fee differing colours, as it were, e- 
merge and vanifh upon the ruffling of the fame 
piece of filk; as 1 have divers times with 
pleature obferved, by the help of fuch a mi- 
croicope, as though it do not very much mag- 
nity the object, has in recompence this great 
conveniency, that you may eafily, as fait as 
you pieate, remove it from one part to another 
of a large object, of which the glafs taking a 
Great part at once, you may thereby prefently 
furvey the whoie. Now by thehelpof fuch a 
microlcope I could eafily (as I began to fay) 


diicern, that in a p.ece of changeable catfuty 
(that appeared, for inftance, fometimes red, 
and fometimes ereen) the ftutf was compoled 
or red thrids and green, paffing under and 
over each other, and crofling one another in 
almoft innumerable points: and if I look -d 
through the glafs upon any confidcrable por- 
tion of the [tuff thac (for example fake) to the 
naked eye appeared to be red, I could plainly 
fre, that in that poficion. the red thrids were 
con{picuous, and reflected a vivid Heht. And 
though I could alfo perceive, that there were 
green ones, yet by reafon of their difadvanta- 
geous pofition in the pliyfical furface of the 
taffaty, they were in part hid by the more 
protuberant thrids of the other colour: and 
for the fame caule, the reflection from as much 
of the grecn as was difcovered, was compa- 
ratively but dim and faint. And if, on the 
contrary, I looked through the microfcope 
upon any part that appeared green, I could 
plainly fee that the red chrids vere lefs fully 
expofed to the eye, and obfcured by the green 
ones, which theretore made up the predomi- 
nant colour. And by obferving the texture of 
the filken ftuff, I could eafily fo expofe the 
thrids either of the one colour or of the other, 
to my eye, as at pleafure to exhibit an appari- 
tion of red or green, or make thofe colours 
fucceed one another : fo that, when I oblerved 
their fucceffion by the help of the glafs, I 
could mark how the predominant colour did 
as it were ftart out, when the thrids that ex- 
hibited it came to be advantageoufly placed ; 
and by making little folds in the ftuff after 
a certain manner, the fides that met and ter- 
minated in thofe folds, would appear to the 
naked eye, one of them red, and the other 
green. When thrids of more than two dif- 
fering colours chance to be interwoven, the 
refulting changeablenefs of the taffaty may be 
alfo fomewhat different. But I chufe to give 
° . 2 

an inftance in the ftuff I have been {peaking of, 
becaufe the mixture being more fimple, the 
way whereby the changeablenls is produced, 
may be the more eafily apprehended : and 
though reafon alone might readily enough lead 
aconfidering man to guefs at the explication, 
in cafe he knew how changeable tatfaties are 
made ; yet [ thought it not impertinent to men- 
tion it, becaufe both fcholars and gentlemen 
are wont to look upon the inquiry into ma- 
nufactures, as a mechanick employment, and 
confequently below them; and becautfe alfo 
with juch a microfcope as I have been men- 
tioning, the difcovery is as well pleafant as {a- 
tisfactory, and may afford hints of the folu- 
tion of other pnzenomena of colours. And it 
were not amuls, that fome diligent inquiry were 
made, whether the microfcope would give us 
an account of the variablenets of colour, that 
is fo con{picuous and fo delightful in mother of 
pearl, in cpais, and fome other refembling bo- 
dies, For though I remember I did formerly 
attempt fomething of that kind (fruitlely e- 
nough) upon mother of pearl, yet not having 
then the advantage of my beft microfcope, nor 
fome conveniencies that might have been wifh- 
ed, I leave it to you, who have better eyes, 

to 
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to try what you can do further 3 fince it will 
be. fome difcovery to find, that in this cafe 
the beft eyes and microfcopes themfelves can 
make none. 

10. I Conress, Pyropbilus, that a great part 
of what I have delivered, (or propofed rather) 
concerning the differing forms of afperity in 
bodies, by which differences, the incident light 
either comes to be reflected with more or lels 
of fhade, and with that fhade more or lefs in- 
terrupted, or elfe happens to be alfo otherwife 
modified or troubled, is but conjectural, But I 
am notfure, that if it were not for the dulnefs 
of our fenfes, either thefe or fome other noti- 
ons of kin to them, might be better counte- 
nanced ; for I am apt to fufpect, that if we 
were fharp-fighted enough, or had fuch per- 
feét microfcopes, as I fear are more to be wifh- 
ed than hoped for, our promoted fenfe might 
difcern in the phyfical furfaces of bodies, both 
a great- many latent ruggedneffes, and the 
particular fizes, fhapes, and fituations of the 
extremely little bodies that caufe them, and 
perhaps might perceive among other varieties 
that we now can but imagine, how thofe little 
protuberances and cavities do interrupt and 
dilate the light, by mingling with it a mult- 
tude of little and fingly undifcernable fhades, 
though fome of them more, and fome of 
them lefs minute, fome lefs, and fome more 
numerous, according to the nature and degree 
of the particular colour we attribute to the vi- 

‘fible object. As we fee, that in the moon we 
can with excellent telefcopes difcern many hulls 
and valleys, and as it were pits and other parts, 
whereof fome are more, and fome lefs vividly 
illaftrated, and others have a fainter, othersa 
deeper fhade, though the naked eye can dif- 
cern no fuch matter in that planet. And with 
an excellent microfcope, where the naked eye 
did fee but a green pouder, the affifted eye, as 
we noted above, could difcern particular gra- 
nules, fome of them of a blue, and fome of 
them of a yellow colour, which corpufcles we 
had beforehand caufed to be exquifitely mixed 
to compound the green. 

it, Ano, Pyrophilus, that you may not 
think me altogether extravagant in what I have 
faid of the poffibility (for I{peak of no more) 
of difcerning the differing forms of afperity in 
the furfaces of bodies of feveral colours, Ill 
here fet down a memorable particular that 
chanced to come to my knowledge, fince 
I writ a good part of this effay ; and itis this, 
Meeting cafually the other day with the defer- 

*Since, for yedly famous * Dr. 7. Finch, extraordinary ana- 
on leer tomift to that great patron of the Virtuofi, the 
and lnyalty, NOW Great Duke of Zu/cany, and inquiring of 
graced ty this ingenious perfon, what might be the chief 
ay ajel) rarity he had feen in his late return out of Ltaly 
honour of tO Exugland, he told me, it was a man at Mae/- 
knigithood.tricht in the Low-Countries, who at certain 
times can difcern and diftinguifh colours by.the 
touch with his fingers, You will eafily con- 
clude, that this is far more ftrange than what 
I propofed but as not impoffible; fince the 
fenfe of the retina feeming: to: be much more 

, tender and quick than that of thofe groffer fila- 

ments, nerves or membranes of our fingers, 
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wherewith we ufe to handle grofs and hard 
bodies, it feems fcarce credible, that any ac- 
cuftomanee, or diet, or peculiarity of conftitu- 
tion, fhould enable a man to diftinguifh; with 
fuch grofs and unfuitable organs, fuch nice and 
fubtile differences of thofe of the forms of af+ 
perity, that belong to differing colours, to 
receive whofe languid and delicate impreffions 
by the intervention of light, nature feems to 
have appointed and ¢ontexed intothe retina the 
tender and delicate pith of the optick nerve. 
Wherefore I confefs, I propofed divers {cruples; 


and particularly whether the doctor had taken. 


care to bind a napkin or handkerchief over 
his eyes fo carefully, as to be fe he could 
make no ufe of his fight, though he had but 
counterfeited the want of it; to which I ad- 
ded divers other queftions, to fatisfy my felf; 
whether there were any likelihood of collufion 
or other tricks. ButI found that the judi- 
cious doétor having gone far out of his way, 
purpofely to fatisfy himfelf and his learned 
prince about this wonder, had been very watch- 


ful and circumfpect to keep himfelf from be- 


ing impofed upon. And that he might not 
through any miftake in point of memory mif+ 
inform me, he did me the favour, at my re- 
queft, to look out the notes he had written 
for his own and his prince’s information, the 
fum of which memorials, as far as we fhall 
mention, them here, was this, that the doctor 
having been informed at Utrecht, that there 
lived one at fome miles diftance from Mae/: 
tricht, who could diftinguifh colours by the 
touch; when he came to the laft named town, 
he fent a meffenger for him, and having ex, 
amined him, was told upon inquiry thefe par- 
ticulars. 

Tuat the man’s name was fobn Vermaa- 
fen, at that time about 33 years of age; that 
when he was but two years old, he had the 
{mall pox, whichrendered him abfolutely blind; 
that at this prefent he is an organift, and 
ferves that office in a publick choir. 

Tuart the doctor difcourfing with him 
over night, the blind man affirmed, that he 
could diftinguifh colours by the touch, but 
that he could not do it, unlefs he were faft: 
ing; any quantity of drink taking from him 
that exquifitenefs of touch, which is requifite 
to fo nice a fenfation. 

Tuat hereupon the doétor provided as 
gainft the next morning feven pieces of rib- 
bon, of thefe feven colours, black, white; 
red, blue, green, yellaw, and grey; but as 
for mingled colours, this Vermaafen would 
not undertake to difcern them, though if of- 
fered, he would tell that they were mixed. 

Tat to difcern the colour of the ribbon, 
he places it betwixt the thumb and the fore- 
finger, but his moft exquifite percepuion was 
in his thumb, and much better in the right 
thumb than im the left. . : 

TuatT after the blind man had four or five 
times told the doétor the feveral colours, (though 
blinded with a napkin for fear he might have 
fome fight) the doctor found he was twice 
miftaken, for he calledi the white black, and 
the red blue; but ftill, he,. before his error, 
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would lay them by in pairs, faying, that 
though he could eafily diftinguifh them from 
all others, yet thofe two pairs were not eafily 
diftinguifhed amongit themfelves. Whereup- 
on the doétor defired to be told by him what 
kind of difcrimination he had of colours by his 
touch, to which he gavea reply, for whofe 
fake chiefly I infert all this narrative in this 
place ; namely, that all the difference was more 
or lefs afperity, for fays he, (I give you the 
doétor’s own words) black feels as if you were 
feeling needles points, or fome harfh fand, 
andred feels very {mooth. 

Tuat the doctor having defired him to 
tell in order the difference of colours to his 
touch, he did as follows. 

Brack and white are the moft afperous 
cr unequal of all colours, and fo like, that *tis 
very hard to diftinguifh them ; but black is 
the moft rough of the two: green Is next in 
af{perity, grey next togreen in afperity, yellow is 
the fifth in degree of afperity ; red and blue are 
fo like, that they are as hard to diftinguifh as 
black and white; but red is fomewhat more 
afperous than blue, fo that red has the fixth 


__ place, and blue the feventh in afperity. 
8°-* 12. To thefe informations the obliging do¢tor 
was pleafed to add the welcome prefent of 


three of thofe very pieces of ribbon, whofe 
colcurs in his prefence the blind man had dif- 
tinguifhed, pronouncing the one grey, the o- 
ther red, and the third green ; which I keep by 
me as rarities, and the rather, becaufe he fear- 
ed the reft were mifcarried. 

13. Berore I faw the notes that afforded 
me the precedent narrative, I confefs I fufpect- 
ed this man might have thus difcriminated 
colours rather by the f{mell than by the touch; 
for fome of the ingredients imployed by dyers 
to colour things, have fcents, that are not fo 
Janguid, nor fo near of kin: but that I thought 
It not impoffible that a very critical nofe might 
diftinguifh them, and this I the rather fufpect- 
ed, becaufe he required, that the ribbons, 
whofe colours he was to name, fhould be of- 
fered him fafting in the morning ; for I have 
obferved in fetting dogs, that the feeding of 
them (efpecially with fome forts of aliments) 
does very much impair the exquifite {cent of 
their nofes. And though fome of the fore- 
going particulars would have prevented that 
conjecture, yet I confefs to you (Pyropbilus) 
that I would gladly have had the opportunity 
of examining this man myfelf, and of queftion- 
ing him about divers particulars which I do not 
find to have been yet thought upon. And 
though it be not incredible to me, that fince 
the liquors that dyers employ to tinge, are 
qualified to do fo by multitudes of little cor- 
pufcles of the pigment or dying ftuff, which 
are diffolved and extracted by the liquor, and 
{wim to and fro in it, thofe corpufcles of co- 
Jour (as the Atomifts call them) infinuating 
themfelves into, and filling all the pores of 
the body to be dyed, may afperate its fuper- 
cies more or lefs according to the bignefs and 
texture of the corpufcles of the pigment ; yet 
I can fcarce believe, that our blind man could 
diftinguifh all the colours he did, meerly by 
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the ribbons having more or lefs of afperity ; fo 
that I cannot but think, notwithftanding this 
hiftory, that the blind man diftinguifhed colours 
not only by the degrees of afperity in the bodies 
offered to him, but by forms of it, though 
this (latter) would perhaps have been very 
dificult for him to make an intelligible men- 
tion of, becaufe thofe minute difparities hay- 
ing not been taken notice of by men for want 
of touch as exquifite as our blind man’s, are 
things he could not have intelligibly expreffed ; 
which will eafily feem probable, if you con- 
fider, that under the name of fharp, and {weet, 
and four, there are abundance of, as it were, 
immediate peculiar relifhes or taftes in differing 
forts of wine, which, though critical and ex- 
perienced palates can eafily difcern themfelves, 
cannot make them be underftood by others ; 
fuch minute differences not having hitherto 
any diftinét names affigned them. And it 
feems that there was fomething in the forms of 
alperity that was requifite to the diftin¢ction of 
colours, befides the degree of it, fince: he 
found it fo difficult to diftinguifh black and 
white from one another, though not from o- 
ther colours. For I might urge, that he feems 
not confonant to himfelf about the red, which, 
as you have feen in one place, he reprefents 
as fomewhat more afperous than the blue; and 
in another, very {mooth: but becaufe he fpeaks 
of this {moothnefs in that place, where he 
mentions the roughnefs of black, we may fa- 
vourably prefume that he might mean but a 
comparative {moothnefs ; and therefore I fhall 
not infift on this, but rather countenance my 
conjecture by this, that he found it fo difficult, 
not only to difcriminate red and blue, (though 
the farft of our promifcuous experiments will 
inform you, that the red reflects by great odds 
more light than the other) but alfo to diftin- 
guifh black and white from one another, 
though not from other colours. And indeed, 
though in the ribbons that were offered him, 
they might be almoft equally rough, yet in fuch 
flender corpufcles, as thofe of colour, there 
may eafily enough be conceived, not only a . 
greater clofenefs of parts, or elfe paucity of 
protuberant corpufcles, and the little extant 
particles may be otherwife figured, and ranged 
in the white than in the black, but the cavities 
may be much deeper in the one than the 
other. 

14. AnD perhaps, (Pyropbilus) it may 
prove fome illuftration of what I mean, and 
help you to conceive how this may be, if I re- 
prefent, that where the particles are fo exceed- 
ing flender, we may allow the parts expofed 
to the fight and touch to be a little convex in 
comparifon of the erected particles of black 
bodies, as if there were wires I know not 
how many times flenderer than a hair: whe- 
ther you fuppofe them to be figured like 
needles, or cylindrically, like the hairs of a 
brufh, with hemifpherical (or at leaft convex) 
tops, they will be fo very flender, and confe- 
quently the points both of the one fort and the 
other fo very fharp, that even an exquifite 
touch will be able to diftinguifh no greater dif- 
ference between them, than that which reat 
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blind man allowed, when comparing black 
and white bodies, he faid, that the latter was 
the lefs rough of the two, Nor is every kind 
of roughnefs, though fenfible enough, incon- 
fiftent with whitenefs, there being cafes, 
wherein the phyfical fuperficies of a body is 
made by the fame operation both rough and 
white ; as when the level furface of clear water 
being by agitation afpergted with a multitude 
of unequal bubbles, does thereby acquire a 
whitenefs ; and as a fmooth piece of glafs, -by 
being fcratched with a diamond, does in the 
afperated part of its furface difclofe the fame 
colour. But more (perchance) of this elfe- 
where. 

15. Anp therefore, we fhall here pafs by 
the queftion, whether any thing might be con- 
fidered about the opacity of the corpufcles of 
black pigments, and the comparative diapha- 
neity of thofe of many white bodies, applied 
to our prefent cafe; and proceed to repre- 
fent, that the newly mentioned exiguity and 
fhape of the extant particles being fuppofed, 
it will then be confiderable what we lately but 
hinted, (and therefore muft now fomewhat ex- 
plain) that the depth of the little cavities, in- 
tercepted between the extant particles, with- 
out being fo much greater in black bodies than 
in white ones, as to be perceptibly fo to the 
grofs organs of touch, may be very much 
greater in reference to their difpofition of re- 
fiecting ‘the imaginary fubtile beams of light. 
For in black bodies, thofe little intercepted 
cavities, and other depreffions, may be {fo 
fioured, fo narrow and fo deep, that the in- 
cident beams of light, which the more extant 
parts of the phyfical fuperficies are difpofed 
to reflect inwards, may be detained there, and 
prove unable to emerge; whilft, in a white 
body, the flender particles may not only by 
their figure be fitted to refleét the light co- 
pioufly outwards, but the intercepted cavities 
being not deep, nor perhaps very narrow, the 
bottoms of them may be fo conftituted, as to 
be fit to reflect outwards much of the light 
that falls even upon them; as you may pof- 
fibly better apprehend, when we fhall come 
to treat of whitenéfs and blacknefs. In the 
mean time, it may fuffice, that you take notice 
with me, that the blind man’s relations import 
no neceffity of concluding, that though, be- 
caufe, according to the judgment of his touch, 
black was the rougheft, as it is the darkeft of 
colours, therefore white, which (according 
to us) is the lighteft, fhould be alfo the 
fmootheft: fince I obferve, that he makes 
yellow to be two degrees mote afperous than 
blue, and as much lefs afperous than green ; 
whereas, indeed, yellow does not only appear 
to the.eye a lighter colour than blue, but (by 
our firft experiment hereafter to be mentioned) 
it will appear, that yellow reflected much 
more light than blue, and manifeftly more 
than green 3 which we need not much wonder 
at, fince in this colour, and the two others 
(blue and yellow) it is not only the reflected 
light that is to be confidered, fince to produce 
both thefe, refraction feems to intervene, which 
by its varieties may much alter the cafe: 
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which both feems to ftrengthen the conjecture 
I was formerly propofing, that there was 
fomething elfe in the kinds of. afperity, as well 
as in the degrees of it, which enabled our blind 
man to difcriminate colours, and does at leaft 
fhow, that we cannot, in all cafes, from the 
bare difference in the degrees of afperity be- 
twixt colours, fafely conclude, that the rougher 
of arly two always reflects the leaft light. 


16. Bur this notwithftanding, (Pyrophi- . 


dus) and whatever curiofity I may have had 
to move fome queftions: to our fagacious blind 
man; yet thus much I think you will admit us 
to have gained by his teftimony, that fince 
many colours may be felt with the circum- 
{tances above related, the furfaces of fuch co- 
loured bodies'muft certainly have differing de- 
grees, and in all probability have differing forms 
or kinds of afperity belonging to them, which 
is all the ufe that my prefent attempt obliges me 
to make of the hiftory above delivered ; that 
being fufficient to prove, that colour does 
much depend upon the difpofition of the fu- 
perficial parts of bodies, and to fhew in general, 
wherein it is probable that fuch a difpofition 
does (principally at leaft) confift. 

17, Bu? to return to what I was faying, be- 
fore I began to make mention of our blind or- 
ganift; what we have delivered touching the 
caufes of the feveral forms of afperity that 
may diverfify the furfaces of coloured bodies, 
may perchance fomewhat affift us to make fome 
conjectures in the general, ‘at feveral of the 
ways whereby it is poffible for the experiments, 
hereafter to be mentioned, to produce the fud- 
den changes of-colours that are wont to be 
confequent upon them : for moft of thefe phe- 
nomena being produced by the intervention of 
liquors, and thefe for the moft part abounding 
with very minute, active, and varioufly figured 
faline corpufcles, liquors fo qualified may well 
enough very nimbly alter the texture of the 
body they are employed to work upon, and 
fo may change the form of afperity, and there- 
by make them remit to the eye the light that 
falls on them after another manner than they 
did before, and by that means vary the colour, 
fo far forth as it depends upon the texture or 
difpofition of the feen parts of the object ; 
which I fay, Pyrophilus, that you may not 
think I would abfolutely exclude all other ways 
of modifying the beams of light between their 
parting from the Jucid body, and their recep- 
tion into the common fenfory. 

18. Now there feem to me divers ways, 
by which we may conceive that liquors may 
nimbly alter the colour of one another, and of 
other bodies, upon which they act; but my 
prefent hafte will allow me to mention but fome 
of them, without infifting fo much as upon 
thofe I fhall name. 

19. Anp firft, the minute corpufcles that 
compofe a liquor may eafily infinuate them- 
felves into thofe pores of bodies, whereto their 
fize and figure makes them congruous; and 


thefe pores they may either exaétly fill, or but | 


inadequately : and in this latter cafe they will 

for the moft part alter the number and figure, 

and always the bignefs of the former ter 
An 
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And in what capacity foever thefe corpufcles 
of a liquor come to be lodged or harboured in 
the pores that admit them, the furface of the 
body will for the moft part have its afperity al- 
tered, and the incident light that meets with 
a groffer liquor in the little cavities that before 
contained nothing but air, or fome yet fubtiler 
fluid, will have its beams either refracted, or 
imbibed, or elfe reflected more or lefs inter- 
ruptedly than they would be, if the bocy 
had been unmoiftened : as we fee, that even 
fair water falling on white paper, or linen, and 
divers other bodies apt to foak it in, will for 
fome fuch reafons as thofe newly mentioned, 
immediately alter the colour of them, and for 
the moft part make it fadder than that of the 
unwetted parts of the fame bodies, And fo you 
may fee, that when in the fummer the high- 
ways are dry and dufty, if there falls ftore of 
rain, they will quickly appear of a much 
darker colour than they did before; and if a 
drop of oil be let fall upon a fheet of white 


‘paper, that part of it, which by the imbibi- 
tion of the Jiquor acquires a greater contunul- 


ty, and fome tranfparency, will appear much 
darker than the reft, many of the incident 
beams of light being now tranfmitted, that o- 
therwife would be reflected towards the be- 
holder’s eyes. 

20. SECONDLY, A liquor may alter the co- 
lour of a body, by freeing it from thofe things 
that hindered it from appearing in its genuine 
colour; and though this may be faid to be ra- 
ther a reftoration of a body to its own colour, 
or a retection of its native colour, than achange, 
yet {till there intervenes in it a change of the 


_colour which the body appeared to be of before 


this operation. And fuch a change a liquor 
may work, either by diffolving, or corroding, 
or by fome fuch way of carrying off that mat- 
ter, which either veiled or difguifed the colour 
that afterwards appears. ‘Thus we reftore old 
pieces of dirty gold to aclean and nitid yel- 
low, by putting them into the fire, and into 
aqua-fortis, which take off the adventitious 
filth that made that pure metal look of a dir- 
ty colour: and there is alfo an eafy way to 


reftore filver coins to their due luftre, by fetch- 


ing off that which difcoloured them. And I 
know a chymical liquor, which I employed to 
reftore pieces of cloth fpotted with greafe to 
their proper colour, by imbibing the {potted 
part with this liquor, which incorporating with 
the greafe, and yet being of a very volatile 
nature, does eafily carry 1t away with it felf. 
And I have fometimes tried, that by rubbing 


upon a good touch-ftone a certain metalline 


mixture fo compounded, that the impreffion 
it left upon the {tone appeared of a very differing 
colour from that of gold, yet a little of a- 
qua-fortis would in a trice make the golden 
colour difclofe it felf, by diffolving the other 
metalline corpufcles that concealed thofe of 
the gold, which you know that menftruum will 
leave untouched. 

21, THIRDLY, A liquor may alter the co- 
lour of a body by making a comminution of 
its parts, and that principally. two ways; the 
firft by disjoining and diffipating thofe clufters 


of particles, if I may fo call them, which 
{tuck more loofely together, being taftened 
only by fome more ealily diffoluble cement, 
which feems to be the cafe of fome of the fol- 
lowing experiments, where you will find the 
colour of many corpufcles brought to cohere 
by having been precipitated together, deftroy- 
ed by the affuiion of very piercing and incl- 
five liquors. ‘The other of the two ways I was 
{peaking of, is, by dividing the grofier and 
more folid particles into minute onez, which 
will be always leffer, and for the moft part o- 
therwile fhaped than the entire corpufcle fo di- 
vided, as it will happen in a piece of wood 
reduced into {plinters or chips, or as when a 


piece of cryftal heated red-hot and quenched 


in cold water is cracked into a multitude of 
little fragments, which though they fall noc 
afunder, alter the difpofition of the body of 
the cryftal, as to its manner of refiecting 
the light, as we fhall have occafion to fhew 
hereafter. 

22. THERE Is a fourth way contrary to the 
third, whereby a liquor may change the co- 
lour of another body, etfpecially of another 
fluid ; and that is, by procuring the coalition 
of feveral particles that before lay too {fcat- 
tered and difperfed to exhibit the colour that 
afterwards appears. ‘Thus fometimes when I 
have had the folution of gold fo dilated, that I 


doubted whether the liquor had really imbi- 


bed any true gold or no, by pouring in a little 
mercury, I have been quickly able to fatisfy 
my felf, that the liquor contained gold; that 
metal after a little while cloathing the furface 
of the quickfilver with a thin film of its own 
livery. And chiefly, though not only by this 
way of bringing the minute parts of bodies 
together in fuch numbers, as to make them be- 
come notorious to the eye, many of thefe co- 


Jours feem to be generated which are produ- 


ced by precipitations, efpecially by fuch as are 
wont to be made with fair water; as when re- 
finous gums diffolved in fpirit of wine, are let 
fall again, if the {pirit be copioufly diluted 
with that weakening liquor. And fo out of the 
rectified and tranfparent butter of antimony, 
by the bare mixture of fair water, there will 
be plentifully precipitated that milk-white fub- 
{tance, which by having its loofer falts well 
wathed off, is turned into that medicine, which 
vulgar chymifts are pleafed to call Mercurius 
Vita. 

23. A Firta way, by which a liquor may 
change the colour of a body, is, by diflocat- 
ing the parts, and putting them out of their 
former order into another, and perhaps alfo 
altering the pofture of the fingle corpuicles as 
well as their order or fituation in refpect of one 
another. What certain kinds of commotion 
or diflocation of the parts of a body may do 
towards the changing its colour, is not only e- 
vident in the mutations of colour obfervable in 
quickfilver, and forme other concretes long kept 
by chymifts in a convenient heat, though in 
clofe veffels, but in the obvious degenerations 
of colour, which every body may take notice 
of in bruifed cherries, and other fruit, by com- 
paring after a while the colour of the _—— 
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with that of the found part of the fame fruit. 
And that alfo fuch liquors, as we have been 
fpeaking of, may.greatly difcompofe the tex- 
tures of many bodies, and thereby alter the 
difpofition of their fuperficial parts, the great 
commotion made in metals, and feveral o- 
ther bodies by aqua-fortis, oil of vitriol, and 
other faline menftruums, may eafily perfuade 
us; and what fuch varied fituations of parts 
may do towards the diverfifying of the man- 
ner of their reflecting the light, may be gueffed 
in fome meafure by the beating:of tranfparent 
clafs into a white powder, but tar better by the 
experiments lately pointed at, and_hereafter 
delivered, as the producing and deftroying 
colours by the means of fubtile faline liquors, 
by whofe affufion the parts of other liquors are 


manifeftly both agitated, and likewife difpofed 


after another manner than they were before 
fuch affufion, And in fome chymical oils, as 
particularly that of lemon peels, by barely 
fhaking the glafs that holds it into bubbles, 
that tranfpofition of the parts which is confe- 
quent to the fhaking, will fhew you on the 
{urfaces of thebubbles exceeding orient and 
lively colours, which, when the bubbles relapfe 
into the reft ‘of the oil, do immediately. va- 
nifh, ° ' 
24. 1 Know not, Pyrophilus, whether I 
fhould mention as a diftinct way, becaufe it 
is of a fomewhat more geheral nature, that 
power whereby a liquor may alter the colour 
of another body, by putting the parts of. it 
into motion ; for though poffibly the motion 
fo produced does, as fuch, feldom fuddenly 
change the colour of the body whofe parts are 
agitated, yet this feems to be one of the moft 
general, however not immediate caufes of the 
quick change of colours in bodies. For the 
parts. being put into motion by the adventitious 
liquor, divers of them that were before united, 
may become thereby disjoined, and when that 
motion ceafes or decays, others of them may 
{tick together, and that in a new order, by 
which means the motion may fometimes pro- 
duce permanent changes of colours, as in the 
experiment you: will meet with hereafter, of 
prefently turning a fnowy white body into a yel- 
low, by the bare affufion of fair water,. which 
probably fo diffolves the faline corpufcles that 
remained in the calx, and fets them at liberty 
to at upon one another, and the metal, far 
more powerfully than the water without the af- 
fiftance of fuch faline corpufclescoulddo. And 
though you rub blue vitriol, how. venereal and 
unfophifticated foever it be, upon.the whetted 
blade of aknife, it will not impart to the iron 
its latent;colour ; but if you moiften the vitriol 
with your-fpittle, or common water, the par- 
ticles of the liquor disjoining thofe of thé vi- 
triol, and thereby giving them the various agi- 
tation requifite to fluid, bodies, the metalline 
corpufcles of the thus diffolved vitriol will 
lodge themfelves in throngs in the {mall and 
congruous pores of the iron-they are rubbed on, 
and fo give the furface of it the genuine colour 
of the copper. 

. 25, There remains yet a: way, Pyrophils, 
to . — by which a liquor may alter 
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the colour of another body, and this feems 
the moft important of all, becaufe though it 
be named but as one, yet it may indeed com- 
prehend many; and that is, by affociating the 
faline corpufcles, or any other fort of the more 
rigid ones of the liquor, with the particles of 
the body that it is employ’d to work upon. 
For thefe adventitious corpufcles affociating 
themfelves with the protuberant particles of the 
furface of a coloured body, muft neceffarily 
alter their bignefs, and will moft commonly 
alter their fhape. And how much the colours 
of bodies depend upon the bulk and figure of 
their fuperficial particles, you may guefs by 
this, that eminent ancient philofophers, and 
divers modérns, have thought that all- colours 
might, in a general way, be made out by thefe 
two; whofe being diverfificd wul, in our 
cafe, be attended with thefe two circumftances 5 
the one, that the protuberant particles being 
increafed in bulk, they will oftentimes be va- 
ried as to the clofenefs or Jaxity of their order, 
fewer of them being contained within the fame 
fenfible (though minute) fpace than before ; or 
elfe by approaching to one another, they muft 
{traiten the pores, and it may be too they will, 
by their. manner of affociating themfelves with 
the protuberant particles, intercept new pores. 
And this invites me to. confider farther, that 
the adventitious corpufcles I have been {peaking 
of, may likewife producé a great change, as 
well in the little cavities or pores, as in the 
protuberances of: a colotrred body ; for, be- 
fides. what we have juft now taken notice of, 
they may, by lodging themfelves in thofe little 
cavities; fill them up, and it may well hap- 
pen, that they may not only fill the pores they 
infinuate themfelves into, but likewife have 
their upper parts extant abovethem; and partly 
by thefe new, protuberances, partly by in- 
creafing the bulk of the former, thefe extra- 
neous corpufcles may much alter: the number 
and bienefs of the furface’s pores, changing the 
old and intercepting new ones. And then ’tis 
odds, but the order of the little extancies, and 
confequently that of the little depreffions in 
point of fityation will be altered likewife: as 
if you diffolve quickfilver in fome kind of aqua- 
fortis, the faline particles of the menftruum, 
affociating themfelves with the mercurial cor- 
pufcles, will make a green folution, which af- 
terwards eafily enough degenerates. And red 
lead, or minium, being diffolved in fpirit of 
vinegar, yields nota red, but a clear folution, 
the rednefs of the lead being by the liquor de- 
{troyed. But a better inftance may be taken 
from copper ; for I have tried, that if upon a 
copper-plate, you let fome drops of weak aqua- 
fortis reft for,a.while, the corpufcles of the 
menftruum joining with thofe of the metal, 
will produce a very fenfible afperity upon the 
furface of the plate, and will concoagulate 
that way into very minute grains of a pale blue 
vitriol ; . whereas if upon another part of the 
fame plate you fuffer a little ftrong fpirit of 
urine to reft a competent time, you fhall find 

the afperated furface adorned with a deeper 

and richer blue, And the fame aqua-fortis, 

that will quickly change the rednefs of a 
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Jead into a darker colour, will, being put up- 
on crude lead, produce a whitifh fubftance, 
as with copper it did a blueifh. Andas with 
iron it will produce a reddifh, and on white 
quills a yellowifh, fo much may the coalition 
of the parts of the fame liquor, with the dif- 
feringly figured particles of {table bodies, di- 
vers ways afperate the differingly difpofed fur- 
faces, and {fo diverfify the colour of thofe 
bodies. And you will eafily believe, that in 
many changes of colour, that happen upon 
the diffolutions of metals, and precipitations 
made with oi] of tartar, and the like fixed 
falts, there may intervene a coalition of faline 
corpuicles with the particles of the body diffol- 
ved or precipitated, if you examine how much 
the vitriol of a metal may be heavier than the 
metalline part of it alone, upon the fcore of the 
faline parts concoagulated therewith; and, that 
in feveral precipitations the weight of the calx 
does for the fame reafon muchexceed thatof the 
metal, when it was firft put in to be diffolved. 

26. But, Pyrophilus, to confider thefe 
matters more particularly would be to forget 
that I declared againft adventuring, at leaft 
for this time, at particular theories of colours, 
and that accordingly you may juftly expect 
from me rather experiments than fpeculations : 
and therefore I fhall difmifs this fubject of the 
forms of fuperficial afperity in coloured bodies, 
as foon as I fhal] but have named to you, by 
way of fupplement to what we have hitherto 
difcourfed in this fhort feétion, a couple of 
particulars, (which you will eafily grant me ;) 
the one, that there are divers other ways for 
the {peedy produétion even of true and perma- 
nent colours in bodies, befides thofe practicable 
by the help of liquors: for proof of which adver- 
tifement, though feveral examples might be 
alledged, yet 1 fhall need but re-mind you of 
what I mentioned to you above, touching the 
change of colours fuddenly made on tempered 
fteel, and on lead, by the operation of heat, 
without the intervention of a liquor. But the 
other particular Iam to obferve to you, is of 
more importance to our prefent fubject; and it 
is, that though nature and art may in fome 
cates fo change the afperity of the fuperficial 
parts of a body, as to change its colour by 
either of the ways I have propofed, fingle or 
un-aflifted ; yet for the moft part it is by two 
or three, or perhaps by more of the fore-men- 
tioned ways affociated together, that the ef- 
fect is produced. And if you confider how 
varioufly thefe feveral ways and fome others 
allied unto them, which I have left unmen- 
tioned, may be compounded and applied, you 
will not much wonder that fuch fruitful, whe- 
ther principles (or manners of diverfification) 
fhould be. fitted to change or generate no {mall 
{tore of differing colours. 

27. HitrHerto, Pyropbilus, we have in 
difcourfing of the afperity of bodies confidered 
the little protuberances of other fuperficial 
particles which make up that roughnefs, as if 
we took it for granted, that they mutt be per- 
fectly opacous and impenetrable by the beams 
of light, and fo muft contribute to the va- 
riety of colours, as they terminate more or 


lefs hght, and reflect it to the eye mixed with 
more or lefsof thus or thus mingled fhades. 
But to deal ingenuoufly with you, Pyropbilus, 
before I proceed any further, I muft not con- 
ceal from you, that I have often thought it 
worth a ferious inquiry, whether or no parti- 
cles of matter, each of them fingly infenfible, 
and therefore {mall enough to be capable of 
being fuch minute particles, as the Atomifts 
both of old and of late have (not abfurdly) 
called Corpufcula Coloris, may not yet confift 
each of them of divers yet minuter particles, 
betwixt which we may conceive little com- 
miffures where they adhere to one another, 
and, however, may not be porous enough to 
be, at leaft in fome degree, pervious to the 
unimaginably fubtile corpufcles that make up 
the beams of light, and confequently to be in 
fuch a degree diaphanous. For, Pyropbilus, 
that the propofed inquiry may be of moment 
to him that fearches after the nature of colour, 
you will eafily grant, if you confider, that 
whereas perfectly opacous bodies can but reflect 
the incident beams of light, thofe that are 
diaphanous are qualified to refraét them too ; 
and that retraction has fuch a ftroke in the 
production of colours, as you cannot but have 
taken notice of, and perhaps admired in the 
colurs generated by the trajection of light 
through drops of water that exhibit a rain- 
bow, through prifmatical glaffes, and through 
divers other tranfparent bodies. But ’tis like, 
Pyrophilus, you wiil more eafily allow that a- 
bout this matter it is rather important to have 
a certainty, than that it is rational to entertain 
a doubt; wherefore I muft mention to you 
fome of the reafons that make me think it may 
need a further inquiry: for I find that in a 
darkened room, where the light is permitted 
to enter but at one hole, the little wandering 
particles of duft, that are commonly called 
motes, and, unlefs in the fun-beams, are not 
taken notice of by the unaffifted fight; I have, 
I fay, often obferved that thefe roving corpuf- 
cles being looked on by an eye placed on the 
one fide of the beams that entered the little 
hole, and by the darknefs having its pupil 
much enlarged, I could difcern that thefe motes, 
as foon as they came within the compafs of the 
luminous, whether cylinder or inverted cone, 
if I may fo call it, that was made up by the 
unciouded beams of the fun, did in certain po- 
fitions appear adorned with very vivid colours, 
like thofe of the rainbow, or rather like thofe 
of very minute, but fparkling fragments of dia- 
monds: and as foon as the continuance of 
their motion had brought them to an inconve- 
nient pofition in reference to the light and the 
eye, they were only vifible without darting any 
lively colours as before, Which feems to argue, 
that thefe little motes, or minute fragments 
of feveral forts of bodies reputed opacous, 
and only crumbled as to their exterior and 
loofer parts into duft, did not barely reflect 
the beams that fell upon them, but remit them 
to the eye refracted too. We may alfo obferve, 
that feveral bodies, (as well fome of a vegetable, 
as others of an animal nature) which are wont 
to pafs for opacous, appear in great part tran{pa- 
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rent, when they are reduced into thin parts, 
and held againft a powerful light. This I 
have not only taken notice of in pieces of ivory 
reduced into thick leaves, as alfo in divers 
confiderable thick fhells of fifhes, and in fhav- 
ing of wood ; but I have alfo found that a 
piece of deal, far thicker than one would ea- 
fily imagine, being purpofely interpofed be- 
. betwixt my eye placed in a room, and the 
clear day-light, was not only fomewhat tranf- 
parent, but (perhaps by reafon of its gummious 
nature) appeared quite through of a lovely 
red. And in the darkened room above men- 
tioned, bodies held againft the hole at which 
the light entered, appeared far lefs opacous 
than they would elfewhere have done ; info- 
much that I could eafily and plainly fee, through 
the whole thicknefs of my hand, the motions 
of a body placed (at a very near diftance indeed, 
but yet) beyond it. And even in minerals, the 
opacity is not always fo great as many think, 
if the body be made thin: for white marble, 
though ofa pretty thicknefs, being within a due 
diftance placed betwixt the eye and a conveni- 
ent light, will fuffer the motions of one’s fin- 
ger to be well difcerned through it, and fo 
will pieces, thick enough, of many common 
flints, But above all, that inftance is rernark- 
able, that is afforded us by Mujfcovy glafs, 
(which fome call Se/enites, others Lapis Spée- 
eularis ;) for though plates of this mineral, 
though but of a moderate thicknefs, do often 
appear opacous, yet if one of thefe be dexte- 
roufly fplit into the thinneft leaves it is made 
up of, it will yield fuch a number of them, as 
{carce any thing but experience could have per- 
fuaded me; and thefe leaves will afford the 
moft tranfparent fort of confiftent bodies, 
that, for aught I have obferved, are yet un- 
known; and a fingle leaf or plate will be fo 
far from being opacous, that it will fcarce be 
fo much as vifible. And multitudes of bodies 
there are, whofe fragments feem opacous to the 
naked eye, which yet, when I have included 
them in good microfcopes,. appeared tran{pa- 
rent; but, Pyropbilus, on the other fide Iam 
not yet fure that there are no bodies, whofe 
minute particles even in fuch a microfcope as 
that of mine, which I was lately mentioning, 
will not appear diaphanous. For having con- 
fidered mercury precipitated per /é, the little 
granules that made up the powder, looked like 
little fragments of coral beheld by the naked 
eye at a diftance, (for very. near at hand coral 
will fometimes, efpecially if it be good, fhew 
{ome tranfparency.) Filings likewife of fteel and 
copper, though in an excellent microfcope, 
and a fair day, they fhowed like pretty big 
fragments of thofe metals, and had confide- 
rable brightnefs on fome of their furfaces, yet 
I was. not fatisfied, that I perceived any re- 
flection from: the inner patts of any of the fi- 
lings. Nay, having looked in my beft mi- 
crofcope upon the red calx of lead, (common- 
ly called Minium) neither I, nor any I fhewed 
it to, could difcern it to be other than opa- 
cous, though the day weré clear, and the ob- 
je ftrongly enlightened. And the deeply 
red colour of vitriol appeared in the fame mii- 
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crofcope (notwithftanding the great. commi- 
nution effected by the fire) but like grofly 
beaten brick, So that, Pyrophilus, I thall wil- 
lingly refign you the care of making fome 
further inquiries into the fubject we have now 
been confidering ; for I confefs, as I told you 
before, that I think that the matter may need 
a further fcrutiny, nor would I be forward to 
determine how far or in what cafes the tran 
parency or femi-diaphaneity of the fuperficial 
corpufcles of bigger bodies may have an inte- 
reft in the production of their colours ; efpe- 
cially becaufe that even in divers white bodies, 
as beaten glafs, fnow and froth, where it feems 
manifeft that the fuperficial parts are finely. 
diaphanous, (being either water, or air, or 
gla{s) we fee not that fuch variety of colours 
are produced as ufually are by the refraction of 
light even in thofe bodies, when by their big- 
nefs, fhape, é%c. they are convenrently qua- 
lified to exhibit fuch various and lively co- 
lours as thofe of the rainbow, and of prifma- 
tical glaffes. . 

28. By what has been hitherto difcourfed, 
Pyrophilus, we may be affifted to judge of that 
famous controverfy which was of old difputed 
betwixt the Epicureans and other Atomifts 
on one fide, and moft other philofophers on 
the other fide ; the former denying bodies to 
be coloured in the dark, and the latter mak- 
ing colour to be an inherent quality, as well as 
figure, hardnefs, weight, or the like. For 
though this controverfy be revived, and hotly 
agitated among the moderns, yet I doubt 
whether it be not in great part a nominal dif- 
pute ; and therefore let us, according to the 
doctrine formerly delivered, diftinguith the ac- 
ceptations of the word colour, and fay, that if 
it be taken in the ftricter fenfe, the Epicureans 
feem to be in the right; for if colour be in- 
deed, though not according to them, but light 
modified, -how can we conceive that it can 
fubfift in the dark, that is, where it muft be 
fuppofed there is no light: but, on the other 
fide, if colour be confidered as a certatn con- 
{tant difpofition of the fuperficial parts ef the 
object to trouble the light they reflect after 
fuch and fuch a determtnate manner, this con- 
{tant, and if I may fo fpeak, modifying difpofi- 
tion perfevering in the object, whether ir be 
fhined upon or no, there feems no juft reafon 
to deny, but that in this fenfe, bodies retain 
their colour as well in the night as day; or, 
to {peak a little otherwife, it may be faid, that 
bodies are potentially coloured in the dark, and 
a€tually in the light, But of this matter dif- 
courfing. more fully elfewhere, as it is a diffi- 
culty that concerns qualities in general, I fhall 
forbear to infift on it here. 


CHAP. IV. 
t, (QF greater moment in the inveftigation 
O of the nature of colours is the contro- 
verfy, whether thofe of the rainbow, and thofe 
that are often feen in clouds, before the rifing, ' 
or after the fetting, of the fun; and in a word; 
whether thofe other colours, that are wont to 
be called emphatical, ought or ought not to 
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be accounted true colours. iIneed not tell you 
that the negative is the common opinion, ef- 
pecially in the fchools, as may appear by that 
vulgar diftinGtion of colours, whereby thefe 
under confideration are termed apparent, by 
way of oppofition to thofe that in the other 
member of the diftinétion are called true or 
genuine. This queftion I fay feems to me of 
importance, upon this account, that it being 
commonly granted, (or however, eafy enough 
to be proved) that emphatical colours are 
light it felf modified by refractions chiefly, 
with a concurrence fometimes of refiections, 
and perhaps fome other accidents depending 
on thefe two; if thefe emphatical colours be 
refolved to be genuine, it will feem confequent, 
that colours, or at leaft divers of them, are but 
diverfifyed light, and not fuch real and inherent 
qualities as they are commonly thought to be. 

2. Now fince we are wont to efteem the 
echoes and other founds of bodies, to be 
true founds, all their odours to be true odours, 
and (to be fhort) fince we judge other fenfible 
qualities to be true ones, becaufe they are the 
proper objects of fome or other of our fenfes; 
I fee not why emphatical colours, being the 
proper and peculiar objects of the organ of 
ficht, and capable to affect it as truly and as 
powerfully as other colours, fhould be reputed 
but imaginary ones. 

Awnp if we have (which perchance you 
will allow) formerly evinced colour, (when 
the word is taken in its more proper fenfe) 
to be but modified light, there will be {mall 
reafon to deny thefe to be true colours, which 
more manifeftly than others difclofe themfelves 
to be produced by diverfifications of the light. 

3. THERE is indeed taken notice of, a dif- 
ference betwixt thefe apparent colours, and thofe 
that are wont to be efteemed genuine, as to the 
duration, which has induced fome learned 
men to call the former rather evanid than fan- 
taftical. But as the ingenious Gaffendus does 
fomewhere judicioufly obferve, if this way of 
arguing were good, the greennefs of a leaf 
ought to pafs for apparent, becaufe, foon fa- 
ding into a yellow, it fcarce lafts at all, in com- 
parifon of the greennefs of an emerald. J 
fhall add, that if the fun-beams be in a con- 
venient manner trajected through a glafs 
prifm, and thrown upon fome well fhaded ob- 
ject within a room, the rainbow thereby pain- 
ted on the furface of the body that terminates 
the beams, may oftentimes laft longer than 
fome colours I have produced in certain bodies, 
which would juftly, and without fcruple be ac- 
counted genuine colours, and yet fuddenly de- 
generate, and lofe their nature. 

4. A GREATER difparity betwixt emphati- 
cal colours, and others, may perhaps be ta- 
ken‘from this, that genuine colours feem to be 
produced in opacous bodies by reflection, but 
apparent ones in diaphanous bodies, and prin- 
cipally by: refraction; I fay principally, rather 
than folely, becaufe in fome cafes reflection 
alfo may concur: but ftill this feems not to 
conclude thefe latter colours not to be true ones, 
Nor muft what has been newly faid of the 
differences of true and apparent colours, be 


interpreted in too unlimited a fenfe, and there- 
fore it may perhaps fomewhat affift you, both 
to reflect upon the two foregoing objections, 
and to judge of fome other paflages which you 
will meet with in this tract, if I take this oc- 
cafion to obferve to you, that if water be agi- 
tated into froth, it exhibits, you know, a white 
colour, which foon after it lofes upon the re- 
folution of the bubbles into air and water. 
Now in this cafe either the whitenefs of the 
frothis a true colour, or not; if it be, then 
true colours, fuppofing the water pure and 
free from mixtures of any thing tenacious, 
may be as fhort-lived as thofe of the rain- 
bow ; alfo the matter, wherein the whitenefs 
did refide, may in a few moments perfectly 
lofe all footfteps or remains of it. And 
befideés, even diaphanous bodies may be capa- 
ble of exhibiting true colours by reflection ; for 
that whitenefs is fo produced, we fhall anon 
make it probable. But if on the other fide it 
be faid, that the whitenefs of froth is an em- 
phatical colour, then it muft no longer be faid, 
that fantaftical colours require a certain pofition 
of the luminary and the eye, and mutft be va- 
ried or deftroyed by the change thereof, fince 
froth appears white, whether the fun be rifing 
or fetting, or in the meridian, or any where 
between it and the horizon, and from what 
(neighbouring) place foever the beholder’s 
eye looks upon it. And fince by making a 
liquor tenacious enough, yet without deftroy- 
ing its tranfparency, or ftaining it with any co- 
lour, you may give the little films, whereof 
the bubbles confift, fuch a texture as may make 
the froth laft very many hours, if not fome 
days, or even weeks, it will render it fome- 
what improper to affign duration for the di- 
{tinguifhing character to difcriminate genuine 
from fantaftical colours, For fuch froth may 
much outlaft the undoubtedly true colours of 
fome of nature’s productions, as in that gaudy 
plant, not undefervedly called the Marvel of 
Peru, the flowers do fo often fade the fame 
day they are blown; and I have often feen a 
Virginian flower, which ufually withers within 
the compafs of a day; and I am credibly in- 
formed, that not far from hence, a curious 
herborift has a plant, whofe flowers perifh in 
about anhour. But, ifthe whitenefs of water 
turned into froth muft therefore be reputed, 
emphatical, becaufe it appears not that the na- 
ture of the body is alter’d, but only that the 
difpofition of its parts, in reference to the in- 
cident light, ischang’d, why may not the white- 
nefs be accounted emphatical too; which J 
fhall fhew anon to be producible, barely by 
fuch another change in black horn: and yet 
this fo eafily acquired whitenefs feems to be as 
truly its colour as the blacknefs was before, and 
at leaft is more permanent thanthe greennefs of 
leaves, the rednefs of rofes, and in fhort, than 
the genuine colours of the moft part of nature’s 
productions, It may indeed be further ob- 
jected, that according as the fun oy other lu- 
minous body changes place, thefe emphatical 
colours alter or vanifh. But not to repeat. 
what I have juft now faid, I fhall add, that if 
a piece of cloth in a draper's hop (in fuch the 
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light being feldom primary) be varioufly fold- 
ed, it will appear of differing colours, as the 
parts happen to be more illuminated, or more 
fhaded ; and if you ftretch it flat, it will com- 
monly exhibit fome one uniform colour: and 
yet thefe are not wont to be reputed emphati- 
cal, fo that the difference feems to be chiefly 
this, that in the cafe of the rain-bow, and the 
like, the pofition of the luminary varies the 
colour, and in the cloth Ihave been mention- 
ing, the pofition of the object does it. Nor 
am I forward toallow, that inall cafes, the ap- 
parition of emphatical colours requires a deter- 
minate pofition of the eye ; for if men will 
have the whitenefs of froth emphatical, you 
know what we have already inferred from 
thence. Befides, the fun-beams trajected through 
a triangular glafs, after the manner lately men- 
tioned, will, upon the body that terminates 
them, paint a rain-bow, that may be feen, 
whether the eye be placed on the right hand 
of it, or the left, or above, or beneath it, or 
before or behind it: and though there may 
appear fome little variation in the colours of 
the rain-bow beheld from differing parts of 
the room, yet fuch a diverfity may be alfo ob- 
ferved by an attentive eye in real colours, looked 
upon under the like circumftances. Nor will 
it follow, that becaufe there remain no foot- 
fteps of the colour upon the objeét, when the 
prifm is removed, that therefore the colour 
was not real, fince the light was truly modified 
by the refraction and reflection it fuffered in its 
trajection through the prifm; and the object 
in our cafe ferv’d fora fpecular body, to re- 
flecét that colour to the eye. And that you 
may not be ftartled, Pyrophilus, that I fhould 
venture to fay, that arough and coloured ob- 
ject may ferve for a fpeculum to reflect the ar- 
tificial rain-bow I have been mentioning, con- 
fider what ufually happens in darkened rooms, 
where a wall, or other body conveniently fi- 
tuated within, may fo reflect the colours of 
bodies without the room, that they may very 
clearly be difcerned and diftinguifhed ; and yet 
itis taken for granted, that the colours feen in 
a darkened room, though they leave no traces 
of themfelves upon the wall or body that re- 
ceives them, are the true colours of the external 
objects, together with which the colours of the 
images are moved, or do reft. And the er- 
ror is not in the eye, whofe office is only to 
perceive the appearances of things, and which 
does truly fo; but in the judging or eftima- 
tive faculty, which miftakingly concludes that 
colour to belong to the wall, which does in- 
deed belong to the object, becaufe the wall is 
that from whence the beams of light, that carry 
the vifible fpecies, do come in ftrait lines di- 
rectly to the eye: as for the fame reafon we 
are wont, ata certain diftance from concave 
{pherical glaffes, to perfuade ourfelves, that we 
fee the image come forth to meet-us, and hang 
in the air betwixt the glafs and us, becaufe the 
reflected beams, that compofe the image crofs 
in that place where the tmage feems to be, and 
thence, and not from the glafs, do in direct 
lines take their courfe to the eye. And upon 
the like caufe it is, that divers deceptions in 
Vou. IL. 
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founds and other fenfible objects do depend, as 
we elfewhere declare. 

5. I Know not whether I need add, that I 
have purpofely tried, (as you will find fome 
pages hence, and will perhaps think fomewhar 
{trange) that colours, that are called emphaticai, 
becaufe not inherent in the bodies in which they 
appear, may be compounded with one ano- 
ther, as thofe that are confeffedly genuine may. 
But when all this 1s faid, Pyrophilus, I muft ad- 
vertife you, that it is but problematically fpo- 
ken; and that though I think the opinion I 
have endeavoured to fortify probable, yet a 
great part of our difcourfe concerning colours 
may be true, whether that opinion be fo or 
noe, 
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I, HERE are, you know, Pyropbilus, 
befides thofe obfolete opinions about 
colours, which have been long fince rejected, 
very various theories, that have each of them, 
even at this day, eminent men for their abetters: 
for the Peripatetick {chools, though they dif- 
pute amongft themfelves divers particulars con- 
cerning colours, yet in this they feem unani- 
moufly enough to agree, that colours are in- 
herent and real qualities, which the light doth 
but difclofe, and not concur to produce, Be- 
fides, there are moderns, who with a flight va- 
riation adopt the opinion of Plato; and as he 
would have colour to be nothing but a kind 
of flame confifting of minute corpufcles, as it 
were darted by the object againft the eye, to 
whofe pores their littlenefs and figure made 
them congruous; fo thefe would have colour 
to be an internal light of the more lucid parts 
of the object, darkened, and confequently al- 
tered by the various mixtures of the lefs lumi- 
nous parts. There are alfo others, who, in 
imitation of fome of the ancient Atomifts, 
make colour not to be lucid fteam, but yet 
a corporeal effuvium iffuing out of the co- 
loured body ; but the knowingeft of thefe have 
of late reformed their hypothefis, by acknow- 
ledging and adding, that fome external light 
is neceffary to excite, and, as they f{peak, follicit 
thefe corpufcles of colour, .as they call them, 
and bring them to the eye. Another and more 
principal opinion ‘of the modern philofophers, 
to which this laft named may by a favourable 
explication be reconciled, is that, which derives 
colours from the mixture of light and darknefs, 
or rather light and fhadows. And as for the 
Chymifts, it is known, that the generality of them 
afcribe the origin of colours to the fulphureous 
principle in bodies; though I find, as I elfe- 
where largely fhew, that fome of the chiefeft 
of them derive colours rather from falt than 
fulphur, and others from the third hypoftati- 
cal principle, mercury: And as for the Car- 
tefians, I need not tell you, that they, fuppof- 
ing the fenfation of light to be produced by 
the impulfe made upon the organs of fight, 
by certain extremely minute and folid globules, 
to which the pores of the air and other diapha- 
nous bodies are pervious, endeavour to derive 
the varieties of colours from the various pro- 
portion 
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portion of the direét progrefs or motion of 
thefe globules to their circumvolution or mo- 
tion about their own centre, by which vary- 
ing proportion they are by this hypothefis fup- 
pofed qualified to ftrike the optick nerve after 
feveral diftinét manners, fo to produce the 
perception of differing colours. 

2. Bresipes thefe fix principal hypothefes, 
Pyrophilus, there may be fome others, which 
though lefs known, may perhaps as well as 
thefe deferve to be taken into confideration by 
you ; but that I fhould copioufly debate any 
of them at prefent, I prefume you will not ex- 
pect, if you confider the {cope of thefe papers, 
and the brevity I have defigned in them ; and 
therefore I fhall at this time only, take notice to 
you in the general of two or three things, that 
do more peculiarly concern the treatife you 
have now in your hands, 

3. AnD firit, though the embracers of the 
feveral hypothefes I have been naming to you, 
by undertaking each fect of them to explicate 
colours indefinitely by the particular hypo- 
thefes they maintain, feem to hold it forth as 
the only needful theory about that fubject ; 
yet for my part I doubt, whether any one of all 
thefe hypothefes have a right to be admitted 
exclufively to all others: for I think it pro- 
bable, that whitenefs and blacknefs may be ex- 
plicated by reflection alone -without refra- 
ction, as you will find endeavoured in the dif- 
courfe you will meet with ere long, of the 
origin of whitenefg and blacknefs; and on 
the other fide, fince I have not found, that 
by any mixture of white and true black, 
(for there is a blueifh black, which many mif- 
take fora genuine) there can be a blue, a yel- 
low, ora red, to name no other colours, pro- 
duced; and fince we do find, that thefe co- 
Jours may be produced in the glafs prifm and 
other -tranfparent bodies, by the help of re- 
fractions, it feems, that refra€tion is to be taken 
in, into the explication of fome colours, to 
whofe generation they feem to concur, either 
by making a further or other commixture of 
fhades with the refracted light, or by. fome o- 
ther way not now to bedifcourfed. And as it 
feems not improbable, that in cafe the pores of 
the air, and other diaphanous bodies be every 
where almoft filled’ with fuch globuli, as the 
Cartefians fuppofe, the various kind of mo- 
tion of thefe globuli may in many cafes have 
no {mall {troke in varying our perception of 
colour ; fo without the fuppofition of thefe 
globuli, which it is not fo eafy to evince, I 
think we may probably enough conceive in ge- 
neral, that the eye may be varioufly affected, 
not only by the entire beams of light that fall 
upon it, as they are fuch; but by the order, 
and by the degree of {wiftnefs, and in a word, 
by the manner, according to which the par- 
ticles that compofe each’ particular beam ar- 
rive at the{enfory ; fo that whatever be the 
figure of the little corpufcles, of which the 
beams of light confift, not only the celerity or 
flownefs of their revolution or rotation, in re- 
ference to their progreffive motion, by their 
more abfolute celerity, their direGt or undu- 
lating motion, and other accidents, which 


may attend their appulfe to the eye, may ft 
them to make differing impreffions onir, 

4, SECONDLY, For thefe and the like cona- 
fiderations,|Pyropbilus, I muft défire, that you 
would look upon this little treatife, not as ‘a 
difcourfe written principally to maintain ary 
of the fore-mentioned theories, exclufively to 
all others, or fubftitute a new one of my own; 
but as the beginning of a hiftory of colours, 
upon which, when you and your ingenious 
friends fhall have enriched it, a folid theory 
may be fafely built. But yet becaufe this hi- 
{tory is not meant barely for a regifter of tlie 
things recorded in it, but for an apparattis 
to a found and comprehenfive hypothefis}!1 
thought fit fo to temper the whole dif- 
courfe, as to make it as conducible as conve- 
niently I can to that end: and therefore I have 
not fcrupled to let you fee, that I was willing, 
as to fave you the labour of cultivating fome 
theories, that I thought would never enable you 
to reach the ends you aim at, fo to contraét 
your enquiries inte a narrow compafs. For 
both which purpofes I thought it requifite to 
do thefe two things; the one, to fet downfome 
experiments, which by the help of the refle- 
Ctions and infinuations that attend them, may 
affift you to difcover the infirmnefs and infuffi- 
ciency both of the common Peripatetick do- 
ctrine, and of the now more applauded theory 
of the chymifts about colour ; becaufe thefe 
two doétrines having poffeifed themfelves, the 
one of the moft part of the fchools, and the 
other of the efteem of the generality of phy- 
ficians and other learned men, whofe pro- 
feffions and ways of ftudy do not exaét, that 
they fhould {crupuloufly examine the very firft 
and fimpleft principles of nature: I feared it 
would be to little purpofe, without doing 
fomething to difcover the infufficiency of thefe 
hypothefes, that I fhould, (which was the o- 
ther thing I thought requifite for me to do) 
fet down among my other experiments thofe 
in the greateft number, that may let you fee, 
that, till I fhall be better informed, I in- 
cline to take colour to be a modification of 
light ; and would invite you chiefly to culti- 
vate that hypothefis, and improve it to the 
making out of the generation of particular 
colours, as I have endeavoured to apply it to 
the explication of whitenefs and blacknefs. 

5. Turrpiy, But Pyrophilus, though this 
be at prefent the hypothefis I prefer, yet I 
propofe it but ina general fenfe, teaching only, 
that the beams of light, modified by the 
bodies whence they are fent (reflected or re- 
fracted) tothe eye, produce there that kind of 
fenfation, men commonly call colour. But 
whether I think this modification of the light 
to be performed by mixing it-with fhades, or 
by varying the proportion of the progrefs and 
rotation of the Cartefian Globuli Celeftes, or by 
fome other way, which I am not now to men- 
tion, I pretend not here to declare; much lefs 
do I pretend to determine, or fcarce {o much 
as to hope to know all that were requifite to 
be known, to give you, or even my felf, a 
perfect account of the theory of vifion and co- 
fours. For in order to fuch an undertaking, I 
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would firft know what light is, and if it bea 
body (as abody or thé motion of a body it 
feems to be) what kind of corpufcles for fize 
and fhape itconfifts of, with what{wiftnefs they 
move forwards, and whirl about their own 
centres, Then I would know the nature of re- 
fraction, which I take to be one of the abftrufeft 
things (not to explicate plaufibly, but to expli- 
cate fatisfactorily) that I have met with in phy- 
ficks. | would further know, what kind and what 
degree of commixture of darknefs or fhadés is 
made by refractions, or reflections, or both, 
in the fuperficial particles of thofe bodies, that 
being fhined upon, conftantly exhibit the one, 
for inftance, a: blue, the other a yellow, the 
third a red colour. I would further know, why 
this contemperation of light and fhade, ‘that 
is made, for example, by the fkin of a ripe 
cherry, fhould exhibit a red, and not a green, 
and the leaf of the fame trée fhould exhibit a 
green rather than a red. And indeed, laftly, 
why fince the light that is modified into thefe 
colours confifts but of corpufcles moved againft 
the retina or pith of the optick nerve, it fhould 
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a, 
there not barely give a ftroke, but produce a 

colour ; whereas a needle wounding likewife 

the eye would not produce colour, but pain. 
Thefe, and perhaps other things I fhould think 
requifite to be known, before I fhould judge 

my felf to have fully comprehended the true 

and whole nature of colours: and therefore, 
though by making the experiments and re- 
fleCtions delivered in this paper, I have endea- 
voured fomewhat to leffen my ignorance in 

this matter, and think it far more defirable to 
difcovera little, than to difcover nothing ; yet 

I pretend but to make it probable by the ex- 
periments I mention, that fome celours may 

be plaufibly enough explicated in the general 

by the doctrine here propofed, For whenfoever 

I would defcend to the minute and accuraté 
explication of particulars, I find my felf very 
fenfible of the great obfcurity of things, with- 

out excepting thofe, which we never fee byt 

when they are enlightned, and conféfs with 
Scaliger, Latet natura bec, (fays he, fpeaking Exercitae. 
of that of colour) 9 ficut aliarum rerum f{pecies 325- Pa- 
in profundifima caligine infcitie bumane. 7AB. 4 
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PART II. 
Of the Nature of Whitene/s and Blackne/s. 
| CHAP. L 


1. PW AHOUGH after what I have ac- 
knowledged, Pyropbilus, of the 

_  abftrofe nature of colours in parti- 
cular, you will eafily believe, that I pretend 
not to give you a fatisfaétory account of white- 
nefs and blacknefs ; yet not wholly to fruftrate 
your expectation of my offering fomething 
by way of fpecimen towards the explication of 
fome colouts in particular, I fhall make choice 
of thefe as the moftfimple ones, (and by reafon 
of their mutual oppofition the leaft hardly ex- 
plicable) about which to preéfent you my 
thoughts, upon condition you will take them 

at moft to be thy conjectures, not my opinions. 

| 2. Wuewn I applied my felf to confider, 

how the caufe of whitenefs might be explained 

by intelligible and mechanical principles, I 
temembred not to have met with any thing a- 

mong the ancient Corpufcularian philofophers, 
touching the quality we call-whitenefs, fave 

that Democritus is by Ariftotle faid to have af- 

wipe ts cribed the whitenefS of bodies to their fmooth- 
cic ea nefs; and on the contrary their blacknefs to 
quidem af- theit d{perity, But though about the latter of 
el  thofe qualities his opinion be allowable, as we 
ver) leve, Wall fee anon; yet that he needs a favourable 
De fenfa 3. interpretation’ in*what is delivered concerning 
& jenfil.3. the firft, (at leaft if his doétrine be not mif- 
reprefented in’ this: point, 4s it has been in 
marty others,) we fhall quickly have occafion 
to manifeft. ’ Bur amongft the moderns, the 
molt learned Gaffendus in his ‘ingenious epiftle 


publifhed in the year 1642, De apparente mag- 
mitudine folis bumilis &S fublimis, reviving the 
atomical philofophy, has, though but inciden- 
tally, delivered fomething towards the ex- 
phcation of whitenefs upon mechanical prin- 
ciples. And becaufe no man, ‘that I_ know of, 
has done fo before him, I fhall, to be fure 
to do him right, give you his fenfe in his own 
words: Cogites velim (fays he) lucem qui- Epift. 2. 
dem in diapbano nullius coloris videri, fed in pag. 45. 
opaco tamen terminante candicare, ac tanto 
magis, quanto denfior feu colleétior fuerit. De- 
inde aquam non effe quidem coloris ex fe cah- 
didi, &9 radium tamen ex ea reflenum verfus ocu- 
lum candicare. Rurfus cum plana aque fuper- 
Jicies non nifi ex una parte eam reflexionem faciat: 
Ji contigerit tamen illam in aliquot bullas intu- 
mefcere, bullam unamquamque reflectionem’ fa- 
cere, &S candoris fpeciem creare certa fuperfictet 
parte. Ad bac fpumam ex aqua pura non alia 
ratione videri candefcere {9 albefcere, quam quod 
fit congeries confertiffima minutiffimarum bul- 
larum, quariin unaqueque fuum radium reflectit, 
unde continens candor alborve apparet. Denique 
nivem nibil aliud videri quam fpeciem puriffime 
Jpuma ex bullulis quam minutifimis 8 ‘confer tif- 
fimis coberentis. Sed ridiculum me exbibeam, fi 
tales meas hugas uberius proponem. | _ 
3. Bur though in this pafflage, that very 
ingenious perfon has anticipated ‘part of what 
I fhould fay; yet I prefitme you’ will for alk 
that expect, that I fhould give you a fuller ace 
3 count 
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count of that notion of whitenefs, which I 
have the leaft exceptions to, and of the parti- 
culars whence I deduce it; which to do, Imuft 
mention to you the following experiments and 
obfervations. 

Wuiteness then confidered as a quality in 
the object feems chiefly to depend upon this, 
that the fuperficies of the body, that is called 
white, is afperated by almoft innumerable 
{mall furfaces; which being of an almoft {pe- 
cular nature, are alfo fo placed, that fome 
looking this way, and fome that way, they yet 
reflect the rays of light that fall on them, not 
towards one another, but outwards towards 
the fpectator’s eye. In this rude and general 
account of whitenefs, it feems, that befides 
thofe qualities, which are common to bodies of 
other colours, asfor inftance the minutenefsand 
number of the fuperficial parts, the two chief 
things attributed to bodies as white are made to 
be, firft, that little protuberances and fuperficial 
parts beof fomewhata fpecular nature, that they 
may, as little looking-glaffes, each of them re- 
flect the beams it receives, (or the little picture of 
thefun made on it) without otherwifeconfidera- 
bly altering them; whereas in moft other co- 
lours, they are wont to be much changed, by 
being alfo refracted, or by being returned to 
the eye, mixt with fhades or otherwife. And 
next, that its fuperficial parts be fo fituated, 
that they retain not the incident rays of light 
by reflecting them inwards, but fend them al- 
moft all back; fo that the outermoft corpuf- 
cles of a white body, having their various little 
furfaces of a fpecular nature, a man can from 
no place behold the body, but that there will 
be among thofe innumerable /uperficiecule, 
that look fome one way, and fome another, 
enough of them obverted to his eye, to afford, 
like’ a broken looking-glafs a confufed idea, 
or repréefentation of light, and make fuch an 
impreffion on the organ, as that for which 
men are wont tocall a body white. But this no- 
tron will perhaps be beft explained by thefame 
experiments and obfervations, on which itis built, 
and therefore I fhall now advance to them. 

4. AnD in the farft place I confider, that 
the fun, and other powerfully lucid bodies, are 
not only wont to offend, which we call to 
dazle our eyes ; but that if any colour be to be 
afcribed to them as they are lucid, it feems it 
fhould be whitenefs. For the fun at noon-day, 
and in clear weather, and when his face is lefs 


troubled, and as it were ftained by the fteams: 


of fublunary bodies, and when his bears have 
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overas it were, witha thin white cloud, and 
yet was too bright to be looked upon direétly 
without dazling, by cafting my eyes upon a 
{mooth water, as we fometimes do to obferve 
eclipfes without prejudice to our eyes, the fun 
then not far from the meridian appeared to 
‘me not red, but fo white, that it was not with- 
out fome wonder, that I made the obferva- 
tion. Befides, though we in Exgi/h are wont 
to fay, a thing is red-hot, as an expreffion of 
its being fuperlatively iguitum, (if Imay fo fpeak 
for want of a proper Eglifh word) yet in the 
forges of fmiths, and the furnaces of other ar- 
tificers, by that which they call a white hear, 
they mean a further degree of ignition, than by 
that which both they and we call a red heat. 

5. SECONDLY, I confider, that common 
experience informs us, that as much light 
over-powers the eye, fo when the ground is 
covered with {now, (a body extremely white) 
thofe that have weak eyes are wont to com- 
plain of too much light : and even thofe, that 
have not, are generally fenfible of an extraor- 
dinary meafure of light in the air ; and if they 
are fain to look very long upon fnow, find their 
fight offended by it. On which occafion we 
may call to mind what Xenophon relates, that 
his Cyrus marching his army for divers days 
through mountains covered with fhow, the 
dazling fplendor of its whitenefs prejudiced 
the fight of very many of his foldiers, and 
blinded fome of them; and other ftories of 
that nature may be met with in writers of good 
note. And the like has been affirmed to me 
by credible perfons of my own acquaintance, 
and efpecially by one, who, though {killed in 
phyfick, and not ancient, confeffed to me, 
when I purpofely afked him, that not only 
during his {tay in Mujfcovy he found his eyes 
much impaired, by being reduced frequently 
to travel in the fhow; but that the weaknefs 
of his eyes did not leave him when he left that 
country, but has followed him into thefe parts, 
and yet continues to trouble him, And to this 
doth agree what I as well as others have ob- 
ferved, namely, that when I travelled by night, 
when the ground was all covered with fnow, 
though the night otherwife would not have 
been lightfome, yet I could very well fee to 
chufe my way. But much more remarkable 
to my prefent purpofe is that, which I have 
met with in Olaus Magnus, concerning the 
way of travelling 1n winter in the Northern re- 
gions, where the days of that feafon are fo very 
fhort: for after other things not needful to be 


here tranfcribed ; Iter, fays he, diurnum duo Gene. Sep- 
fcilicet montana milliaria (que 12 Italica funt)) tent. Hijtor. 
conficiunt. Noétle verd fub fplendidifiima luna,"-4-<ap- 
duplatum iter confumunt aut triplatum. Neque * 


much lefs of the atmofphere to traject in their 
paffage to our eyes, appears of a colour more 
approaching to white, than when nearer the 
horrzon: the interpofition of certain forts of 


fumes and vapours make him oftentimes ap- 
pear either red, or at leaft more yellow. And 
when the fun fhines upon that natural looking- 
glafs, a fmooth water, that part of it, which 
‘appears to this or that particular beholder the 


moft fhined on, does tohis eye feem far whiter’ 


than the reft. And here I fhall add, that I 
have fometimes had the opportunity to obferve 
a thing, that may make to my prefent pur- 
pofc; namely, that when the fun was veiled 


id incommodé fit, cum nivium reverberatione lu- 
naris {plendor fublimes 8 declives campos illu- 
fret, ac etiam montium precipitia ac noxias fe- 
ras @ longé profpiciant evitandas. Which tefti- 
mony I the lefs fcruple to alledge, becaufe that 
It agrees very well with what has been affirmed 
to me by a phyfician of Mo/cow, whom the no- 
tion I have been treating of concerning white- 
nefs invited me to afk, whether he could not 
fee much farther, when he travelled bynight in 

Rufiz 
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Rufia than he could do in England, or elfe- 
where, when there was no fnow upon the 
eround; for this ingenious perfon informed 
me, that he could fee things at a far greater 
diftance, and with more clearnefs, when he 
travelled by night on the Ruffian {now, though 
without the affiftance of moon-fhine, than we 
in thefe parts would eafily be perfuaded. 
Though it feems not unlikely to me, that the 
intenfenefs of the cold may contribute fome- 
thing to the confiderablenefs of the effect, by 
much clearing the air of darkith fteams, which 
in thefe more temperate climates are wont to 
thicken it in fnowy weather: for having pur- 
pofely enquired of this doctor, and confulted 
that ingenious navigator captain Zames’s voy- 
age hereafter to be further mentioned, I find 
both their relations agree in this, that in dark 
frofty nights they could difcover more ftars, 
and fee the reft clearer, than we in England are 
wont to do, 

6. I Know indeed, that divers learned men 
think, that fnow fo ftrongly affects our eyes, 
not by a borrowed, but a native light ; but I 
venture to give itas a proof, that white bodies 
reflect more light than others, becaufe having 
once purpofely placed a parcel of {now in a 
room carefully darkened, that no celeftial light 
might come to fall upon it, neither I, nor an 
ingenious perfon (fkilled in opticks) whom I 
defired for a witnefs, could find, that it had 
any other light than what it received. And 
however, it is ufual among thofe that travel in 
dark nights, that the guides wear fomething 
of white to be difcerned by, there being fcarce 
any night fo dark, but that in the free air there 
remains fome light, though broken and debili- 
tated perhaps by a thoufand reflections from 
the opacous corpuscles that {wim in the air, and 
fend it to one another before it comes to arrive 
at the eye. 

7. Tuirpiy, And the better to fhew that 
white bodies reflect ftore of light, in compari- 
fon of thofe that are otherwife coloured, I 
did in the darkened room, formerly men- 
tioned, hold not far from the hole, at which 
the light was admitted, a fheet only of white 
paper, from whence cafting the fun-beams up- 
on a white wall, whereunto it was obverted, 
it manifeftly appeared both to me, and to the 
perfon I took for a witnefs of the experiment, 
that it reflected a far greater light, than any of 
the other colours formerly mentioned ; the 
light fo thrown upon the wall notably enlight- 
ning it, and by it a good part of the room. 
And yet further to fhew you, that white bo- 
dies reflect the beams from them, and not to- 
wards themfelves, let me, add, that ordinary 
burning glaffes, fuch as are wont to be em- 
ployed to light tobacco, will not in a great 
while burn, or fo much as difcolour a fheet of 
white paper. Infomuch that even when I was 
a boy, and loved to make trials with burning- 
glaffes, I could not but wonder at this odd 
phznomenon, which fet me very early upon 
cueffing at the nature of whitenefs ; efpecially 
becaufe I took notice, that the image of the 
fun upon a white paper was not fo well defined 
Ce hght feeming too diffuled) as upon black, 
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and becaufe I tried, that blackine over the pa- 
per with ink, not only the ink would be quick- 
ly dried up, but the paper, that I could not 
burn before, would be quickly fet on fire. I 
have alfo tried, that by expofing my hand 
with a thin black glove over it to the warm 
fun, it was thereby very quickly and confide- 
rably more heated, than if I took off the glove; 
and held my hand naked, or put on it another 
glove of thin but white leather. And having 
thus fhewn you, Pyrophilus, that white bodies 
reflect the moft light of any, let us now pro- 
ceed to confider, what is further to be taken 
notice of in them, in order to our prefent en- 
quiry. 

8. Anp fourthly, whereas among the dif- 
pofitions we attributed to white bodies, we al- 
fo intimated this, that fuich bodies are apt, 
like fpeculums, though but imperfect ones, to 
reflect the light that falls on them untroubled 
or unftained we fhall, befides other particulars 
to be met with in thefe papers, offer you this 
in favour of the conjecture ; that in the dar- 
kened room feveral times mentioned in this trea- 
tife, we tried, that the fun-beams being caft 
from a coloured body upon a neighbouring 
white wall, the determinate colour of the bo- 
dy was from the wall reflected to the eye; 
whereas we could in divers cafes manifeftly al- 
ter the colour arriving at the eye, by fubftitu- 
ting ata convenient diftance, a (conveniently) 
coloured (and gloffy) body, inftead of the white 
wall: as by throwing the beams from a yel- 
low body upon a blue, there would be exhibi- 
ted a kind of green, as in the experiments a- 
bout coloursis more fully declared. 

9. I Know not whether I fhould on this oc- 
cafion take notice, that when, as when look- 
ing upon the calm and fmooth furface of a ri- 
ver betwixt my eye and the fun, it appeared 
to be a natural fpeculum, wherein that part, 
which reflected to my eye the entire and de- 
fined image of the fun, and the beams lefs 
remote from thofe which exhibited that image, 
appeared indeed of a great and whitifh bright- 
nefs, but the reft comparatively dark enough; 
if afterwards the fuperficies chanced to be a 
little, but not much troubled by a gentle 
breath of wind, and thereby reduced into a 
multitude of {mall and fmooth fpeculums, the 
furface of the river would, fuitably to the doc- 
trine lately delivered, at a diftance appear very 
much of kin to white, though it would lofe 
that brightnefs or whitenefs upon the return of 
the furface to calmnefs and an uniform level. 
And I have fometimes, for trial fake, brought 
by a lenticular elafs the image of a river, 
fhined upon by the fun, into an upper room 
darkened, and diftant about a quarter of a 
mile from the river; by which means the nu- 
merous declining furfaces of the water appeared 
fo contracted, that upon the body, that received 
the images, the whole river appeared a very 
white object at two or three paces diftance, 
But if we drew near it, this whitenefs appeared 
to proceed from an innumerable company of 
lucid reflections, from the feveral gently wa- 
ved fuperficies of the water, which looked 
near at hand like a multitude of very little, but 
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fhining feales of fifh, of which many did eve- 
ry moment difappear, and as many were by 
the fun; wind and river generated anew. But 
though this obfervation feemed fufficiently to 
difcover, how the appearing whitenefs in that 
cafe was produced, yet in fome other cafes 
water may have the fame, though not fo vivid 
a colour upon other accounts; for oftentimes 
it happens, that the fmooth furface of the water 
does appear bright or whitifh, by reafon of the 
reflection not immediately of the images of the 
fun, but of the brightnefs of the fky; and in 
fuch cafes a convenient wind may where it 
paffes alone make the furface look black, by 
caufing many fuch furrows and cavities, as 
may make the inflected fuperficies of the water 
reflect the brightnefs of the fky rather inward 
than outward. And again, if the wind in- 
creafe into a ftotm, the water may appear 
white, efpecially near the fhore and the fhip; 
namely becaufe the rude agitation breaks it into 
foam or froth. So much do whitenefs and 
blacknefs depend upon the difpofition of the 


‘fuperficial parts of a body, to reflect the beams 


ef light inward or outward. t that as 
white bodies reflect the moft light of any, fo 
their fuperficial particles are, in the fenfe new- 
ly delivered, of a fpecular nature; I fhall now 
further endeavour to fhew, both by the making 
of {pecular bodies white, and the making of a 
white body {pecular. 

10, In the fifth place then, I will inform you, 
that (not to repeat what Gaffendus obferves 
concerning water) I have for curiofity fake di- 
ftilled quickfilver in a cucurbit, fitted with a 
capacious glafs-head, and obferved, that when 
the operation was performed by the degrees of 
fire requifite for my purpofe, there would ftick 
to the infide of the alembick a multitude of 
little round drops of mercury: and as you 
know, that mercury 1s a fpecular body, fo éach 
of thefe little drops was a {mall round looking- 
slafs ; and a multitude of them lying thick and 
near one another, they did both in my judg- 
ment, and that of thofe invited to fee it, make 
the glafs they were faftened to, appear mani- 
feftly a white body. And yet, asI faid, this 
whitenefs depended upon the minutenefs and 
nearnefs of the fittle mercurial globuli, the con- 
vexity of whofe furfaces fitted them to repre- 
fent in a narrow compafs a multitude of little 
lucid images to differingly fituated beholders. 
And here let me obferve a thing, that feems 
much to countenance the notion I have been 
recommending; namely, that whereas divers 
parts of the fky, and efpectally the milky way, 
do tothe naked eye appear white, (as the name 
it felf imports) yet the galaxy looked upon 
through the telefcope does not fhew white, 
but appears to be made up of a vaft multitude 
of little ftars; fo that a multitude of lucid bo- 
dies, if they be fo fmall, that they cannot finety 
or apart be difcernéd by the ‘eye, and if they 
be fuffictently thick fet by one another, may 
by their contufed beams appear to the éye one 
white body. And whyisit not poffible, that 
the Itke maybe done, when a multitude of 
bright and little corpufeles being crouded to- 
gether, are nrade to fend-together vivid beams 
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to the eye, though they fhine but, as the pla- 
nets, by a borrowed light ? 

11. Burt to return to our experiments. We 
may take notice, that the white of an egg, 
though in part tranfparent, yet by its power 
of reflecting fome incident rays of light, is in 
fome meafure a natural fpeculum, being long 
agitated with a whifk or fpoon, lofes its tranf 
parency, and becomes very white, by being 
turned into froth, that is, into an agpregate of 
numerous {mall bubbles, whofe convex fuper- 
ficies fits them to reflect the light every way 
outwards, And it is worth noting, that when 
water, for inftance, is agitated into froth, if 
the bubbles be great and few, the whitenefs will 
be but faint, becaufe the number of fpecula 
within a narrow compafs is but fmall, and 
they are not thick fet enough to reflect fo ma- 
ny little images or beams of the lucid body, as 
are requifite to produce a vigorous fenfation of 
whitenefs. And partly, left it fhould be faid, 
that the whitenefs of {uch globulous particles 
proceeds from the air included in the froth, 
(which to make good, it fhould be proved that 
the air it felf is white;) and partly, to illuftrate 
the better the notion we have propofed of 
whitenefs, I fhall add, that I purpofely made 
this experiment: I took a quantity of fair 
water, and putto it, in aclear glafs phial, 
a convenient quantity of oil or fpirit of tur- 
pentine, becaufe that liquor will not incorpo- 
rate with water, and yet is almoft as clear 
and colourlefs as it. Thefe being gently fhaken 
together, the agitation breaks the oil (which, 
as I faid, is indifpofed to mix like wine or 
milk per minima with the water) into a mul- 
titude of little globes, which each of them re- 
flecting outwards a lucid image, make the im- 
perfect mixture of the two liquors appear whi- 
tifh; but if by vehemently fhaking the glafs, 
for a competent time, you make a further com- 
minution of the oil into far morenumerous and 
{maller globuli, and thereby confound it alfo 
better with the water, the mixture will appear 
of a much greater whitenefs, and almoft like 
milk: whereas if the glafs be a while let alone, 
the colour will by degrees impair, as the oily 
globes grow fewer and bigger, and at length 
will quite vamifh, leaving both the liquors di- 
{tinct and diaphanous as before. And fuch a 
trial hath not ill fucceeded, when inftead of 
the colourlefs oil of turpentine, I took a yel- 
low mixture made of a good proportion of 
crude turpentine diffolved in that liquor; and 
(if I mif-remember not) it alfo fucceeded bet- 
ter than one would expect, when I employed 
an oil brought by filings of copper, infufed in it, 
toa deep green. And this (by the way) may 
be the reafon, why oftentimes when the oils 
of fome fpices and of amifeeds, €¢, are di- 
ftilled in a limbeck with water, the -water (as I 
have feveral times obferved) comes over whi- 
tifh, and will perhaps continue fo for a good 
while; becaufe if the fire be made too ftrong, 
the fubtile chymical oil is thereby much agi- 
tated and broken, and blended with the water 
in fuch numerousand minute glabules, as can- 
not eafily in a fhort time emerge to the top 
of ‘the water, and whilft they remain in it, 
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make it, for the reafon newly intimated, look 
whitifh. And perhaps upon the fame ground 
a caufe may be rendred, why hot water 1s ob- 
ferved to be ufually more opacous and whitifh, 
than the fame water cold ; the agitation turning 
the more fpirituous or otherwife conveniently 
difpofed particles of the water into vapours, 
thereby producing in the body of the liquor a 
multitude af {mall bubbles, which interrupt 
the free paflage, that the beams of light would 
elfe have every way, and from the innermoft 
parts of the water reflect many of them out- 
wards. Thefe and the like examples, Pyro- 
philus, have induced me to fufpect, that the 
fuperficial particles of white bodies may for 
the moft part be as well convex as fmooth: I 
content my {elf to fay, fufpec?, and for the mojt 
pert, becaufe it feems not eafy to prove, that 
when diaphanous bodies, as we fhall fee by 
and by, are reduced into white powders, each 
corpufcle muft needs be of a convex fuperficies, 
fince perhaps it may fuffice that fpecular fur- 
faces look feveral ways. For (as we have feen) 
when a diaphanous body comes to be reduced 
to very minute parts, it thereby acquires a 
multitude of little furfaces within a narrow 
compafs. And though each of thefe fhould 
not be of a figure convenient to reflect a round 
image of the fun, yet even from fuch an incon- 
veniently figured body there may be reflected 
fome (either ftreight or crooked ) phyfical 
line of light ; which line I call phyfical, becaufe 
it has fome breadth in it, and in which line in 
many cafes fome refraction of the light falling 
upon the body it depends on may contribute 
to the brightnefs: As if a flender wire, or {olid 
cylinder of glafs, be expofed to the light, you 
fhall fee in fome part of it a vivid line of light ; 
and if we were able to draw out and lay toge- 
ther a multitude of thefe little wires or thrids 
of glafs, fo flender, that theeyecould not difcern 
a diftance betwixt the luminous lines, there 1s 
little doubt (as far as I can guefs by a trial pur- 
pofely made with very flender, but far lefs flen- 
sler thridsof glafs, whofe aggregate was looked 
upon one way white) but the whole phyfical 
fuperficies compofed of them would to the 
eye appear white ; and if fo, it will not be al- 
ways sieceffary that the figure of thofe cor- 
_ pufcles, that make a body appear white, dhould 
be glabulous, And as for fnow it felf, though 
the learned Gaffendus (as we have feen above) 
makes it to feem nothing elfe but a pure frozen 
froth, confifting of exceedingly minute and 
chick~fet bubbles ; yet I fee no neceffity of 
admitting that, fince not only by the varioufly 
and curioufly figured {fnow, that I have divers 
times had the opportunity with pleafure to ob- 
ferye, ‘but alfo by the common inow, it rather 
doth appear both ito the naked eye, and ina 
microfcope, -often, if not moft commonly, to 
confift: principally of :Jittle flender icicles of 
feveral fhapes, whidh afford fuch numerous 
lines-of light, as we have been newly fpeak- 
inpof Ja 

12, Sixraay, Tf you take a diaphanous 
body, '.asifor:nftance a spiece-of glafs, and re- 
duceit to powder, the fame body, which, when 
it-was.entite, freely tranfmitted the beams of 
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light, acquiring by contufion a multitude of 
minute lurfaces, each of which 1s as it were a 


little, but imperfect fpeculum, is qualified to 
reflect, in a confufed manner, fo many: either 
beams, or little and fingly unobfervable images 
of the lucid body, that from a diaphanous it 
degenerates into a white body. And I re- 
member, I have for trial’s fake taken lumps of 
rock cryftal, and heating them red-hot in a 
crucible, I found, according to my expectation, 
that being, quenched in fair water, even thofe, 
that remained in feemingly entire lumps, ex- 
changed their tranflucency for whiteneis, the 
ignition and extinction having as it were crack- 
ed each lump into a multitude of minute 
bodies, and thereby given it a great multitude 
of new furfaces. And even with diaphanous 
bodies, that are coloured, there may be this 
way a greater degree of whitenefs produced, 
than one would lightly think; as I remember, 
I haye by contufion obtained whitith pouders of 
cranates, glafs of antimony, and emeralds fine- 


dy beaten; and you may more eafily make the 


experiment, by taking good venereal! vitriol of 
a deep blue, and comparing with fome of the 
entire cryftals purpofely reterved fome of the 
fubtile powder of the fame falt, which will 
comparatively exhibit 4 very confiderable de- 
gree of whitifhneds, ) 
19. SEVENTHLY, And as bya change 
of pofition in the parts, a body that is not 
white may be made white; fo by a flight 
change of the texture of its furface, a white 
body may be deprived of its whitenefs. For 
if (asI have tried in gold-fmiths fhops) you 
take a piece of filver, that has been frefhly 
boiled, as the artificers call it, (which is done 
by firft brufhing, and then decocting it with 
faltand tartar, and perhaps fome other ingre- 
dients) you fhall find it to be of a lovely white. 
But if you take a piece of {mooth fteel, and 
therewith burnifh a part of it, which may 
be prefently done, you fhall find, that part will 
lofe its whitenefs, and turn a fpeculum, look- 
ing almoft every where dark, as other lqgoking- 
glaffes do ; which may not a little confirm our 
doétrine. For by this we may guefs, what it 
is chiefly, that made the body white before, by 
confidering that all, that was doneto deprive it 
of that whitenefs, was only to deprefs the little 
protuberances, that were before on the furface 
of the fialver, into one continued fuperficies, and 
thereby effect this, that now the image of the 
lucid body, and confequently a kind of white- 
nefs fhall appearto your eye; but in fome place 
of the gr€ater filver looking-glafs (whence the 
beams.reflected at.an angle equalto that where- 
with they fall on it, may reach your eye) whilft 
the afperity remained undeftroyed, the light 
falling on innumerable little fpecula obverted 
fome .one way, and fome another, did from 
all fenfibly diftinguifhable parts of thé fuper- 
ficies refleGt confufed beams or reprefentations 
of light to the beholder’s eye, from whence 
foever he.chance to look upon it. And amon 
the experiments annexed tothis difcourfe, you 
will find one, wherein, by the change of tex- 
ture in bodies, whitenefs is ina trice both ge- 
nerated..and -deftroyed. 
CHAP. 
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I. HAT we have difcourfed of white- 
W nels, may fomewhat affiit us to 
form a notion of blackneis, thofe two qualities 
being contrary enough to illuftrate each other. 
Yet among the ancient philofophers [ find lefs 
alliltance to form a notion of blacknefs than of 
whitenels; only Democritus in the paflage above 
recited out of Ariffotle has given a general hint 
of the caufe of this colour, by referring the 
blacknefs of bodies to their afperity. But this 
I call but a general hint, becaufe thofe bodies 
that are green, and purple, and blue, feem to 
be fo, as well as black ones, upon the account 
of their fuperficial afperity. But among the 
moderns, the formerly mentioned Gaffendus, 
perhaps invited by this hint of Democritus, has 
incidentally in another epiftle given us, though 
a very fhort, yet a fomewhat clearer account 
of the nature of blacknefs in thefe words; Ex- 
iftimare par eft corpora fudpte natura nigra con- 
ftare ex particulis, quarum fuperficiecule {cabre 
Sint, nec facile lucem extrorfum reflectant. I 
wilh this ingenious man had enlarged himfelf 
upon this fubject; for indeed it feems, that as 
that, which makes a body white, is chiefly fuch 
a difpofition of its parts, that it reflects (I 
mean without much interruption) more of the 
light that falls on it, than bodies of any other 
colour do; {0 that, which makes a body black, 
1s principally a peculiar kind of texture, chiefly 
of its fuperficial particles, whereby it does as it 
were dead the light thac falls on it, fo that 
very little 1s reflected outwards to the eye, 

2. AND this texture may be explicated two, 
and perhaps more than two feveral ways; 
whereof the firft is by fuppofing in the fuper- 
ficies of the black body a particular kind of af- 
perity, whereby the fuperficia] particles reflect 
but few of the incident beams outwards, and 
the reft inwards towards the body it felf. As 
if, for inftance, we fhould conceive the fur- 
face of a black body to be afperated by an al- 
moft numberlefs throng of little cylinders, py- 
ramids, cones, and other fuch corputcles, 
which, by their being thick fet and erected, re- 
flect the beams of light from one to another in- 
wards, and tend them to and fro fo often, that 
at length they are loft, before they can come 
to rebound out again to the eye. And this 1s 
the firft of che two mentioned ways of expli- 
cating blackneis. ‘The other way is by fuppo- 
fing the texture of black bodies to be furch, that 
either by their yielding to the beams of light, 
or upon fome other account, they do as it 
were dead the beams of light, and keep them 
from being reflected in any plenty, or with 
any confiderabie vigour or motion, outwards. 
According to this notion it may be faid, that 
the corpufcles, that make up the beams of light, 
whether they be folary efluviums, or minute 
particles of fome etherial fubftance, thrufting 
on one another from thelucid body, do, falling 
on black bodies, meet with fuch a texture, that 
fuch bodies receive into themfelves, and retain 
almott all the motion communicated to them 
by the corpufcles that make up the beams of 
light, and confequently reflect but few of them, 
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orthole but languidly, towards the eye; it hap- 
p-ning here almoft in like manner as to a ball, 
which thrown again{t a {tone or floor would 
rebound a great way upwards, but rebounds 
very little or not at all, when it is thrown a- 
oainit water, or mud, or a loofe net, becaufe 
the parts yicld, and receive into themlelves the 
motion, on whofe account the ball fhould be 
reflected outwards, But this laft way of ex- 
piicating blacknefS JI fhall content my felf to 
have propofed, without either adopting it, or 
abfolutely rejecting it. For the hardnefs of 
touch-ftones, black marble, and other bodies, 
that being black are folid, feem to make it 
fomewhat improbable, that fuch bodies fhould 
be offo yieiding atexture, unlefs we fhould fay, 
that fome bodies may be more difpofed toyield 
to the impulfes of the corpufcles of light by 
reafon of a peculiar texture, than other bodies, 
that in other trials appear to be fofter than 
they. But though the former of thefe two 
explications of blacknefs be that, by which we 
fhallendeavour to give an account of it; yet, 
as we faid, we fhall not abfolutely reject this 
latter, partly becaufe they both agree in this, 
that black bodies reflect but little of the light 
that falls on them, and partly becaufe it is not 
impoffible, that in fome cafes both the difpofi- 
tion of the fuperficial particles, as to figure 
and pofition, and the yielding of the body, or 
fomeof its parts, may jointly, though not in an 
equal meafure concur to the rendering of a 
body black, ‘The confiderations, that induced 
me to propofe this notion of blacknefs, as I ex- 
plained it, are principally thefe : 

3. First, Thatas I lately faid, whitenefs 
and blacknefs being generally reputed to be 
contrary qualities, whitenefs depending, as I 
faid, upon the difpofition of the parts of a body 
to reflect much light, it feems likely, thar 
blacknefs may depend upon a contrary difpo- 
fition of the black bodies furface ; but upon 
this I fhall not infitt, 

4. Next then we fee, thatif a body of one 
and the fame colour be placed, part in the 
fun-beams, and part in the fhade, that part 
which is not fhined on will appear more of 
kin to blacknefs than the other, from which 
more light rebounds to the eye; and dark co- 
lours feem the blacker, the lefs light they are 
looked upon in; and we think all things black 
in the dark, when they fend no beams to make 
impreffions on our organs of fight : fo that fha- 
dows and darknefs are near of kin, and fhadow, 
we know, is but a privation of light : and ac- 
cordingly blacknefs feems to proceed from the 
paucity of beams reflected from the black body 
to the eye ; I fay, the paucity of beams, becaufe 
thofe bodies, that we call black, as marble, jett, 
(fc. are fhort of being perfectly fo, elfe we 
fhould not fee them atall. But though the 
beams, that fall on the fides of thofe ere¢ted 
particles, that we have been mentioning, do 
few of them return outwards, yet thofe, that fall 
upon the points of thofe cylinders, cones, or 
pyramids, may thence rebound to the eye, 
though they make there but a faint impref- 
fion, becaufe they arrive not there, but min- 
gled with a great proportion of little fhades, 

This 
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This may be confirmed by my having procu- 
red a large piete of black marble well polifh- 
ed, and brought to the form of a large fphe- 
yical and concave fpeculum ; for on the infide 
this marble being well polifhed, was a kind of 
dark looking-glafs, wherein I could plainly fee 
a little image of the fun, when that fhined 
upon it. But this image was very far from of- 
fending and dazling my eyes, as it would have 
done from another fpeculum; nor, though the 
fpectlum were large, could [in a long time, 
erin a hot fun, fet a piece of wood on fire, 
though a far lefs fpeculum of the fame form, 
and of a more reflecting matter, would have 
made it flame in a trice. 

5. AnD on this occafion we may as well in 
reference to fomething formerly delivered con- 
cerning whitenefs, as in reference to what has 
been newly faid, fubjoin what we further ob- 
ferved touching the differing reflections of light 
from white and black marble; namely, that 
having taken a pretty large mortar of white 
marble, new, and polifhed in the infide, and 
expofed it to the fun, we found, that it reflect- 
ed a great deal of glaring light, but fo dif- 
perfed, that we could not make the reflected 
beams concur in any fuch confpicuous focus, 
as that newly taken notice of in the black 
marble; though perhaps there may enough of 
them, be made to meet near the bottom, to 
make fome kind of focus, efpecially fince by 
holding in the night-time a candle at a con- 
venient diftance, we were able to procure a 
concourfe of fome, though not many of the 
reflected beams, at about two inches diftant 
from the bottom of the mortar: but we found 
the heat even of the fun-beams fo difperfedly 
reflected to be very languid, even in compari- 
fon of the black marble’s focus. And the little 
picture of the fun, that appeared upon the 
white marble as a {peculum, was but very faint 
and exceeding ill defined. Secondly, that tak- 
ing two pieces of plain and polifhed furfaces, 
and cafting on them fucceffively the beams of 
the fame candle, in fuch manner, as that the 
neighbouring fuperficies being fhaded by an o- 
pacous and perforated body, the incident beams 
were permitted to pafs but through a round 
hole of about half an inch diameter, the 
circle of light, that appeared on the white 
marble, was in comparifon very bright, but 
very ill defined; whereas that on the black 
marble was far lefs luminous, but much more 
precifely defined. 

6, THrrpuy, when you look upon a piece 
of linen, that has fmall holes in it, thofe holes 
appear very black, and men are often deceived 
in taking holes for fpots of ink; and painters, 
to reprefent holes, make ufe of black ; the rea- 
fon of which feems to be, that the beams, that 
fall on thofe holes, fall into them fo deep, that 
none of them is reflected back to the eye. And 
in narrow wells part of the mouth feems black, 
becaufe the incident beams are reflected down- 
wards, from one fide to another, till they can 
no more rebound to the eye. 

We may confider too, that if differing 
parts of the fame piece of black velvet be 
{troaked oppofite ways, the piece of velvet 
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will appear of two diftinét kinds of blacknefs, 
the one far darker than the other ; of which 
difparity the reafon feems to be, that in the lefs 
ob{icure part of the velvet, the little filken piles, 
whereof it is made up, being inclined, there 
Is a greater part of each of them obverted to 
the eye; whereas in the other part the piles of 
filk being more erected, there are far fewer 
beams reflected outwards from the lateral parts 
of each pile ; fo that moft of thofe, that rebound 
to the eye, come from the tops of the piles, 
which make but a fmall part of the whole fu- 
perficies, that may be covered by the piece of 
velvet, Which explication I propofe, not that 
I think the blacknefs of the velvet proceeds 
from the caufe affigned, fince each finele pile 
of filk is black by reafon of its texture, in what 
pofition foever you look upon it; but that 
the greater blacknefs of one of thefe tufts feems 
to proceed from the greater paucity of beams 
reflected from it, and that from the fewnefs 
of thofe parts of a furface, that reflect beams, 
and the multitude of thofe fhaded parts, that 
reflect none. And I remember, that I have 
oftentimes obferved, that the pofition of parti- 
cular bodies far greater than piles of filk in re- 
ference to the eye, may, notwithftanding their 
having each of them a colour of its own, make 
one part of their aggregate appear far darker 
than the other ; for I have near great towns of- 
ten taken notice, that a cart-load of carrots 
packed up appeared of a much darker colour 
when looked upon, where the points of the 
carrots were obverted to the eye, than where 
the fides of them were fo. 

7. FouRTHLY, In a darkened room, I 
purpofely obferved, that if the fun-beams, 
which came in at the hole, were received upon 
white or any other colour, and directed to a 
convenient place of the room, they would ma- 
nifeftly, though not all equally, increafe the 
hight of that part; whereas if we fubftituted, 
either a piece of black cloth or black velvet, 
it would fo dead the incident beams, that the 
place (newly mentioned) whereto I obverted 
the black body, would be lefs enlightened than 
it was before, when it received its light but 
from the weak and oblique reflections of the 
floor and walls of a pretty large room, through 
which the beams, that came in at the hole, were 
confufedly and brokenly difperfed. 

8. Frrrtuiy, And to fhew, that the beams, 
that fall on blaclkk bodies, as they do not re- 
bound outwards to the eye, fo they are reflect- 
ed towards the body it felf, as the nature of 
thofe erected particles, to which we have im- 
puted blacknefs, requires, we will add an ex- 


-periment, that will alfo confirm our doétrine 


touching whitenefs ; namely, that we took a 
broad and large tile, and having whitened 
over one half of the fuperficies of it, and 
blacked the other, we expofed it to the fum- 
mer’s fun; and having let it lie there a conve- 
nient time (for the difference is more apparent, 
if it have not lain there too long) we found, as 
we expected, that whilft the whited part of the 
tile remained cool enough, the blacked part of 
the fame_tile was grown not only fenfible, but 
very hot, (fametimes to a ftrong ms 
I n 
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And to fatisfy {ome of our friends the more, 

we have fometimes left upon the furface of the 
tile, befides the white and black parts thereof, 

a part, that retained the native red of the tile 
it felf; and expofing them to the fun, we ob- 
ferved this laft mentioned to have contracted 
a heat in comparifon of the white, but a heat 
inferior to that of the black ; of which the rea- 
fon feems to be, that the fuperficial particles 
of black bodies, being, as we faid, more e- 
rected, than thofe of white or red ones, the 
corpufcles of light falling on their fides, be- 
ing for the moft part reflected inward from one 
particle to another, and thereby engaged asit 
were, and kept from rebounding upwards, 
they communicate their brifk motion, where- 
with they were impelled againft the black bo- 
dy, (upon whofe account, had they fallen upon 
a white body, they would have been reflected 
outwards) tothe {mall parts of the black body, 
and thereby produce in thofe fmall parts fuch 
an agitation, as (when we feel it) we are wont 
to call heat. I have been lately informed, that 
an obfervation near of kin to ours has ‘been 
made by fome learned men in France and Italy, 
by long expofing to a very hot fun two 
pieces of marble, the one white and the other 
black. But though the obfervation be worthy 
of them, and may confirm the fame truth 
with our experiment, yet befides that our trial 
needs not the fummer, nor any great heat to 
fucceed, it feems to have this advantage above 
the other, that whereas bodies more folid, and 
of a clofer texture, though they ufe to be more 
flowly heated, are wont to receive a greater de- 
gree of heat from the funor fre, than (cefe- 
ris paribus) bodies of a flighter texture; I 
have found by the information of ftone-cutters, 
and by other ways of enquiry, that black mar- 
ble is much folider and harder than white ; fo 
that poffibly the difference betwixt the degrees 
of heat, they receive from the fun-beams, will 
by many be afcribed to the difference of their 
texture, rather than to that of their colour; 
though I thirk our experiment will make it 
probable enough, that the greater part of that 
difference may well be afcribed to that difpo- 
fition of parts, which makes the one reflect the 
fun-beams inward, and the other outwards. 
And with this doctrine accords very well, that 
rooms hung with black are not only darker 
than elfe they would be, but are wont to be 
Warmer too; Infomuch that I have known a 
great lady, whofe conftitution was fomewhat 
tender, complain, that fhe was wont to catch 
cold, when fhe went out into the air, after 
having made any long vifits to perfons, whofe 
rooms were hung with black. And this ts not 
the only Jady I have heard complain of the 
warmth of fuch rooms ; which though perhaps 
it may be partly imputed to the effluvia of 
thofe materials, wherewith the hangings were 
dyed, yet probably the warmth of fuch rooms 
depends chiefly upon the fame caufe, that the 
darknefs does ; as (not to repeat what I for- 
merly noted touching my gloyes) to fatisfy 
fome curious perfons of that fex, I have con- 
vinced them, by trial, that of two pieces of 
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filken {tuff given to me by themfelves, and 
expofed in their prefence to the fame window, 
fhined on by the fun, the white was confide- 
rably heated, when the black was not fo much 
as fenfibly fo. 

g- SixTHLy, T remember, that acquainting 
one day a Virtuofo of unfufpected credit, that 
had vifited hot countries, with part of what I 
have here delivered concerning blacknefs, he 
related to me, by way of confirmation of it, a 
very notable experiment, which he had both 
feen others make, and made himfelf in a warn 
climate ; namely, that having carefully black- 
ed over eggs, and expofed them to the hot 
fun, they were thereby in no very long time 
well roafted ; to which effect I conceive the 
heat of the climate muft have concurred with 
the difpofition of the black furface to reflect 
the fun-beams inward: for I remember, that 
having made that among other trials in Exg- 
land, though in fummer-time, the eggs I ex- 
pofed acquired indeed a confiderable degree 
of heat, but yet not fo intenfe a one, as pro- 
ved fufficient to roaft them. 

10, SEVENTHLY, and laftly, our conjectures 
at the nature of blacknefs may be fomewhat 
confirmed by the (formerly mentioned) ob- 
fervation of the blind Dutchman, that difcerns 
colours with his fingers; for he fays, that he 
feels a greater roughnefs upon the furfaces of 
black bodies, than upon thofe of red, or yel- 
low, or green. And I remember, that the 
diligent Bartholinus fays, that a blind Earl of 
Mansfield could diftinguifh white from black 
only by the touch ; which would fufficiently 
argue a great difparity in the afperities, or o- 
ther fuperficial textures of bodies. of thofe two 
colours, if the learned relater had affirmed the 
matter upon his own knowledge. 

11. THESE, Pyropbilus, are the chief things, 
that occur to me at prefent, about the nature 
of whitenefs and blacknefs; which if they 
have rendered it fo much as probable, that in 
moft, or at leaft many cafes, the caufes of thefe 
qualities may be fuch as I have adventured to 
deliver, it is as much as I pretend to. For till 
I have opportunity to examine the matter by 
fome further trials, I am not fure, but that 
in fome white and black bodies, there may 
concur to the colour jome peculiar texture or 
difpofition of the body, whereby the motion 
of the fmall corpufcles, that make up the in- 
cident beams of light, may be differingly mo- 
dified, before they reach the eye; efpecially in 
this, that white bodies do not only copioufly 
reflect on thofe incident corpufcles outwards, 
but reflect them brifkly, and do not otherwife 
alter them in the manner of their motion. Nor 
fhall I now ftay to inquire, whether fome of 
thofe other ways (as a difpofition to alter the 
velocity, the rotation, or the order and manner 
of appulfe to the eye of the reflected corpuf- 
cles, that compofed the incident beams of light) 
which we mentioned, when we confidered the 
produétion ofcolours in general, may not in 
fome cafes be applicable to thofe of white and 
black bodies: for I am yet fo much a feeker 
in this matter, and fo little wedded to the 
| Opinions 
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opinions I have propofed, that what I ain to 
add, fhall be but the beginning of a collection 
of experiments and obfervations towards the 
hiftory of whitenefs and blacknefs, without at 


prefent interpofing my explications of them; 
that fo I may affift your enquiries, without 
much foreftalling or byaffing your judgment. 


EXPERIMENT in CONSO RF, 


Touching WHIT ENESS and BLACKNESS. 


EXPERIMENT IL. 


AVING promifed in the 27th 
page of the foregoing difcourfe of 
whitenefs and blacknefs, to fhew, that thofe 
two colours may, by a change of texture in 
bodies, each of them apart diaphanous and 
colourlefs, be at pleafure and in a trice as well 
generated as deftroyed, we fhall begin with 
experiments, that may acquit us of that promife. 
Take then what quantity you pleafe of 
fair water, and having heated it, put into it 
as much good common {fublimate, as it is able 
to diffolve, and (to be fure of having it well 
glutted) continue putting in the fublimate, 
till fome of it lie untouched in the bot- 
tom of the liquor. Filter this folution through 
cap-paper, to have it clear and limpid, and 
into a {poonful or two thereof (put into a 
clean glafs-veffel) fhake about four or five 
drops (according as you took more or lefs of 
this folution) of good limpid fpirits of urine, 
and immediately the whole mixture will ap- 
pear white like milk ; to which mixture if you 
prefently add a convenient proportion of re- 
étified aqua-fortis (for the number of drops 1s 
hard to determine, becaufe of the differing 
ftrength of the liquor, but eafily found by 
trial) the whitenefs will prefently difappear, 
and the whole mixture become tranfparent ; 
which you may, if you pleafe, again reduce 
toa good degree of whitenefs (though inferior 
to the firft) only bya more copious affufion of 
frefh {pirit of urine. NV. B. Firft, that is is not 
fo neceflary to employ either aqua-fortis or 
fpirit of urine about this experiment, but that 
we have made it with other liquors inftead of 
thefe ; of which perhaps more elfewhere. Se- 
condly, that this experiment, though not 
made with the fame menftruums, not produc- 
ing the fame colour, is yet much of kin to 
that other to be mentionedin this tract, among 
our other experiments of colours, about turn- 
ing a folution of precipitate into an orange 
colour ; andthe chymical reafon being much 
alike in both, the annexing it to one of them 
may fuffice for both. 


EXPERIMENT I. 
AKE aftrong infufion of broken galls 


in fair water; and having filtered it into 
a clean phial, add more of the fame liquor to 
it, till you have made it fomewhat tran{parent, 
and fufficiently diluted the colour, for the cre- 
dit of the experiment, left otherwife the dark- 
nefs of the liquor might make it be objected, 
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that it was already almoft ink. Into this infufion 
fhake a convenient quantity of a clear, but very 
{trong folution of vitriol ; and you fhall imme- 
diately fee the mixture turn black almolt like 
ink, and fuch a way of producing blacknefs 
is vulgar enough ; but if prefently after you 
do upon this mixture drop a {mall quantity of 
cood oil of vitriol, and, by fhaking the phial, 
difperfe it nimbly through the two other li- 
quors, you fhall (if you perform your part 
well, and have employed oil of -vitriol clear 
and ftrong enough) fee the darknefs of the 
liquor prefently begin to be difcuffed, and 
grow pretty clear and tranfparent, lofing its 
inky blacknefs, which you may again reftore 
to it by the affufion of a {mall quantity of a 
very {trong folution of falt of tartar. And 
though neither of thefe atramentous liquors 
will feem other than very pale ink, if you write 
with a clean pen dipt in them; yet that is 
common to them with fome forts of ink, that 
prove very good when dry; as I have alfo 
found, that when I made thefe carefully, 
what I wrote with either of them, efpecially 
with the former, would, when thoroughly dry, 
grow black enough not to appear bad ink. 
This experiment of taking away, and reftoring 
blacknefs from and to the liquors, we have 
likewife tried in common ink; but there it 
fucceeds not fo well, and but very flowly, by 
reafon that the gum wont to be employed in 
the making it does by its tenacity oppofe the 
operations of the above mentioned faline li- 
quors, But to confider gum no more, what 
fome kind of precipitation may have to do in 
the producing and deftroying of inks without 
it, I have elfewhere given you fome occafion 
and affiftance to inquire: but I muft not now 
{tay to do fo my felf, only I fhall take notice to 
you, that though it be taken for granted, that 
bodies will not be precipitated by alcalizate falts, 
that have not firft been diffolved in fome acid 
menftruums ; yet I have found upon trials, 
which my conjectures led me to make on pur- 
pofe, thatdivers vegetables, barely infufed, or, 
but flightly decoéted in common water, would, 
upon the affufion of a {trong and clear Iixivi- 
um of pot-afhes, and much more of fome other 
precipitating liquors that I fometimes em- 

ploy, afford good ftore of acurdled matter, 
{uch as I have had in the precipitations of ve- 

getable fubftances, by the intervention of acid 

things; and that this matter was eafily fepa- 

rable from the refit of the liquor, being left 

behind itin the filtre. And in making the firft 

ink mentioned in this experiment, I found, 

that I could by filtration feparate pretty ftore of 
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a black pulverable fubftance, that remained in 
the filtre ; and when the ink was made clear 
again by the oil of vitriol, the affufion of dif- 
folved fal tartari feemed but to precipitate, 
and thereby to unite and render confpicuous 
the particles of the black mixture, that had be- 
fore been difperfed into very minute and 
fingly invifible particles by the incifive and re- 
folving power of the highly corrofive oil of 
vitriol, | 

Anp tomanifelt, Pyropbilus, that galls are 


' not fo requifite as many fuppofe to the making 
_ atramentous liquors, we have fometimes the 


following experiment : we took dried rofe- 
leaves, and decocted them for a while in fair 
water; Into two or three fpoonfuls of this de- 
coétion we fhook a few drops of a {trong and 
well filtrated folution of vitriol (which perhaps, 
had it been green, would have done as well) 
and immediately the mixture did turn back, 
and when into this mixture, prefently after it 
was made, we fhook a juft proportion of aqua- 
fortis, we turned it from a black ink to a deep 
red one, which by the affufion of a little {pirit 


-of urine may be reduced immediately to an 


opacous and blackifh colour. And in regard, 
Pyrophilus, that in the former experiments, 
both the infufion of galls, and the decoction 
of rofes, and the folution of copperas, em- 
ployed about them, are endowed each of them 
with its own colour, there may bea more noble 


experiment of the fudden production of black- 


nefs made by the way mentioned in the fecond 
fe€tion of the fecond part of our effays ; for 
though upon the confufion of the liquors there 
mentioned, there do immediately emerge a 
very black mixture ; yet both the infufion of 
orpiment and the folution of minium were, 
before their being joined together, limpid and 
colourieds. 


EXPERIMENT UL 


F pieces of white hartfhorn be with a com- 
I petent degree of fire diftilled in a glafs-re- 
tort, they will, after the avolation of the 
phlegm, {pirit, volatile falc, and the loofer and 
the lighter parts of the oleaginous fubftance, 
remain behind of a coal-black colour. And 
even ivory it felf being fkilfully burnt (how I 
am wont todo it, I have elfewhere fet down) 
affords painters one of the beft and deepett 
blacks they have. And yet in the inftance of 
diftilled hartfhorn, the operation being made 
in clafs-veffels carefully clofed, it appears there 
is no extraneous black fubftance, that infinuates 
it felf into white hartfhorn, and thereby makes 
it turn black; but that the whitenefs is de- 


ftroyed, and the blacknefs generated, only by a 


change of texture, made in the burnt body, by 
the recefs of fome parts, and the tranfpofition 
of others. And though I remember not, that 
in many diftillations of hartfhorn I ever found 
the Cap. mort. to pafs from black toa true 
whitenefs, whilft it continued in clofed veffels ; 
yet having taken out the coal-black fragments, 
and calcined them in open veffels, I could in 
few hours quite deftroy that blacknefs, and 
without fenfibly changing their bulk or figure, 
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reduce them to great whitenefs. So much do 
thefe two colours depend upon the difpofition 


_of the little parts, that the bodies, wherein they 


are to be met with, do confit of. And we find, 
that 1f white-wine tartar, or even the white 
cryftals of fuch tartar be burnt without being 
truly calcined, the Cap. mortuum (as the chy- 
mifts call the more fixt part) will be black. 
But if you further continue the calcination, till 
you have perfectly incinerated the tartar, and 
kept it long enough in a ftrong fire, the re- 
maining calx will be white. And {fo we fee, 
that not only other vegetable fubftances, but 
even white woods, as the hazel, will yield a 
black charcoal, and afterwards whitifh afhes ; 
and fo animal fubftances naturally white, as 
bones and egg-fhells, will grow black upon 
the being burnt, and white again, when they 
are perfectly calcined. 


EXPERIMENT IV. 


UT yet I much queftion, whether that 
rule delivered by divers, as well as phi- 
lotophers as chymifts, adufta nigra, fed perufta 
alba, will hold as univerfally as is prefumed, 
fince I have feveral examples to alledge againft 
it. For I have found, that by burning alabafter, 
fo as both to make it appear to boil almoft 
like milk, and to reduce it to a very fine pow- 
der, it would not at all grow black, but retain 
its pure and native whitenefs; and though by 
keeping it longer than is ufual in the fire, I 
produced but a faint yellow, even in that part 
of the powder, that lay neareft the top of the 
crucible ; yet having purpofely inquired of an 
experienced ftone-cutter, who is curious e- 
nough in trying conclufions in his own trade, 
he told me he had found, that if alabafter or 
plaifter of Paris be very long kept in a ftrong 
fire, the whole heap of burnt powder would 
exchange its whitenefs for a much deeper co- 
lour than the yellow I obferved. Lead being: 
calcined with a ftrong fire turns (after having 
perhaps run through divers other colours) into 
minium, whofe colour we know 1s a deep red; 
and if you urge this minium, as I have pur- 
pofely done with a ftrong fire, you may much 
eafier find a glaffy and brittle body darker 
than minium, than any white calx or glafs. 
It is known among chymifts, that the white 
calx of antimony, by the further and more ve- 
hement operation of the fire, may be melted 
into glafs, which we have obtained ofa red 
colour, which is far deeper than that of the 
calx of burnt antimony. And though common 
glafs of antimony being ufually adulterated 
with borax, have its colour thereby diluted, 
oftentimes to a very pale yellow ; yet not only 
ours made more fincerely was, as we faid, of 
a colour lefs remote from black, than was 
the calx ; but we obferved, that by melting it 
once or twice more, and fo expofing it to the 
further operation of the fire, we had, as we 
expected, the colour heightened. To which 
we fhall add but this one inftance, (which 1s 
worth the taking notice of, in reference to co- 
lours,) that, if you take blue, but unfophifti- 
cated, vitriol, and burn it very flowly, — 
wit 
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with a gentle degree of heat; you may ob- 
ferve, that when it is burnt but a little, and 

et fo far as that you may rub it to pouder 
heat your fingers, it will be of a white or 
whitifh colour; but if you profecute the calci- 
nation, this body, which by a light aduftion 
was made white, will pafs through other co- 
lours, as gray, yellowifh, and red; and if you 
further burn it with a Jong and vehement fire, 
by that time it comes to be peruffum, it will be 
of a dark purple, nearer to black, not only 
than the firft calx, but than the vitriol before it 
at all felt the fire. I might add, that Crocus 
Martis (per fe, as they call it) made by the 
Jafting violence of the reverberated flames 1s 
not fo near a-kin to white, as the iron or ftcel 
that afforded it was before its calcinations; but 
that I fuppofe, thefe inftances may fuffice to 
fatisfy you, that minerals are to be excepted 
out of the forementioned rule, which perhaps, 
though it feldom fail in fubftances belonging 
to the vegetable or animal kingdom, may yet 
be queftioned even in fome of thefe, if that be 
true, which the judicious traveller Bellonius 
affirms, that charcoals made out of the wood of 
oxycedar are white: and I could not find, that 
though in retorts hart’s-horn and other white 
bodies will be denigrated by heat, yet camphire 
would not at all lofe its whitenefs, though I 
have purpofely kept it in fuch a heat, as made 
it melt and boil. 


EXPERIMENT V. 


ND now I {peak of camphire, it puts me 
in mind of adding this experiment, that 
though, as I faid, in clofed glaffes I could not 
denigrate it by heat, but it would fublime to 
the fides and top of the glafs, as it was before ; 
yet not only it will, being fet on fire in the 
free air, fend forth a copious {moke, but hav. 
ing purpofely upon fome of it that was flam- 
ing, clapt a large glafs, almoft in the form of 
a hive, (but more flender only) with a hole 
at the top, (which [ caufed to be made to try 
experiments of fire and flame in) it continued 
fo long burning, that it lined all the infide of 
the glafs with a foot as black as ink, and fo co- 
pious, that, the clofenefs of the -veffel confider- 
ed, almoft all that part of the white camphire, 
that did take fire, feemed to have been chan- 
ged into that deep black fubftance. 


EXPERIMENT VI. 


ND this alfo brings into my mind ano- 

ther experiment, that I made about the 
production of blacknefs, whereof, for reafons 
too long to be here deduced, I expeéted and 
found a good fuccef$ ; and it was this: I took 
rectified oil of vitriol (that I might have the 
liquor clean as well as ftrong) and by degrees 
mixt with it a convenient proportion of the ef- 
fential oil, as chymifts call it, of wormwood, 
drawn over with {tore of water in a limbeck ; 
and warily diftilling the mixture in a retort, 
there remained a fcarce credible quantity of dry 
matter, black as a coal. And becaufe the oil 
of wormwood, though a chymical oil drawn 
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by a Virtuofo, feemed to have fomewhat in it 
of the colour of the plant, I fubftituted in its 
room the pure and fubtile effential oil of win- 
ter-favory, and mixing little by little this li- 
quor with (if I mif-remember not) an equal 
weight of the formerly mentioned rectified oil 
of vitriol, and diftilling them as before in a 
retort, befides what there paffed over into the 
receiver, even thefe two clear liquors left me 
a confiderable proportion, (though not fo great 
as the two former) of a fubftance black as 
pitch, which I yet keep by meas a rarity. 


EXPERIMENT VI. 


Way of whiting wax cheaply and in 
great quantity may be a thing of good 
ceconomical ufe; and we have elfewhere fet 
down the practice of tradfemen that blanch 
it; but here treating of whitenefs only, in order 
to the philofophy of colours, I fhall not exa- 
mine, which of the flow ways may be beft em- 
ployed, to free wax from the yellow melleous 
parts, but fhall rather fet down a quick way 
of making it white, though but in very {mall 
quantities. Take then a little yellow wax, 
{craped or thinly fliced, and putting it into a 
bolt’s-head or fome other convenient glafs, pour 
to it a pretty deal of fpirit of wine, and placing 
the veffel in warm fand, increafe the heat by 
degrees, till the fpirit of wine begin to fimmer 


or to boil a little; and continuing that degree’ 


of fire, if you have put liquor enough, you 
will quickly have the wax diffolved: then tak- 
ing it off the fre, you may either fuffer it to 
cool ashaftily as with fafety to the glafs you can, 
or pour it,. whilft it is yet hot, into a filtre of 
paper ; and either in the glafs where it cools, 
or in the filtre, you will foon find the wax and 
menftruum together reduced into a white fub- 
ftance, almoft like butter, which by letting 
the {pirit exhale will fhrink into a much leffer 
bulk, but ftill retaining its whitenefs, 
that, which is pretty in the working of this ma- 
giftery of wax, is, that the yellownefs vanithes, 
neither appearing in the {pirit of wine, that 
paffes limpid through the filtre, nor in the but- 
ter of wax, if I may fo call it, that, as I 
faid, is white, | 


EXPERIMENT VII. 


HERE is an experiment, Pyrophilus, 
which though I do not fo exactly remem- 

ber; and though it be fomewhat nice to make, 
yet I am willing to acquaint you with, becaufe 
the thing produced, though it be but a curi- 
ofity, is wont not a little to pleafe the behol- 
ders; and it is a way of turning, by the help of 
a dry fubftance, an almoft golden-coloured 
concrete into a white one. The feveral trials 
are not at prefent fo frefh in my memory to 
enable me to tell you certainly, whether an e- 
qual only or a double weight of common fub- 
limate muft be ‘taken in reference to the tin- 
glafs ; but, if I miftake not, there was in the 
experiment, that fucceeded beft, two parts of 
the former taken to one of the latter. Thefe 
ingredients being finely poudered and exattly 
K . mixed, 


And | 
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mixed, we fublimed together by degrees of 
fire (the due gradation of which is in this ex- 
periment a thing of main importance ;) there 
afcended a matter of a very peculiar texture ; 
for it was for the moft part made up of very 
thin, fmooth, foft and flippery plates, almoift 
like the fineft fort of fcales of fifhes, but of fo 
lovely a white inclining to pearl-colour, and 
of fo curious a colour and fhining a glofs, that 
they appeared in fome refpect little inferior to 
orient pearls, and in other regards, they feem- 
ed to furpafs them, and were applauded for a 
fort of the prettieft trifles, that we had ever pre- 
pared to amufe the eye. I will not undertake, 
that though you will hardly mifs changing the 
colour of your fhining tin-glafs, yet you will 
the firft or perhaps the fecond time hit right 
upon the way of making the gliftering fubli- 
mate I have been mentioning: 


EXPERIMENT IX. 


HEN we diffolve in aqua fortis a mix- 

ture of gold and filver melted into 

one lump, it ufually happens, that the pouder 
of gold, that falls to the bottom, as not being 
diffoluble by that menftruum, will not have its 
own yellow, but appear of a black colour, 
though neither the gold, nor the filver, nor the 
aqua fortis did before manifeft any blacknefs. 
And divers alchymifts, when they make folu- 
tions of minerals they would examine, are ve- 
ry glad, if they fee a black pouder precipitated 
to the bottom, taking it for a hopeful fign, 
that thofe particles are of a golden nature, 
which appear in a colour fo ordinary to gold 
parted from other metals by aqua fortis, that it 
is a trouble to the refiner to reduce the preci- 
pitated calx to its native colour. For though 
(as we have tried) that may be quickly e- 
nough done by fire, which will make this gold 
look very glorioufly (as indeed it is at leaft 
one of the beft ways, that is practifed for the 
refining of gold,) yet it requires both watch- 
fulnefs and {kill, to give it fuch a degree of 
fire, as will ferveto reftore it to its luftre, with- 
out giving it fuch a one, as may bring it to 
fafion,. to which the minutenefs of the corpuf- 
cles it confifts of makes the pouder very apt. 
And this brings into my mind, that having 
taken a flat and bright-piece of gold, that was 
refined by a curious and {kilful perfon on pur- 
pofé to try to what height of purity gold could 
be-brought by art, I found that this very piece, 
as glorious as it looked, being rubbed a little 
upon a piece of fine clean linnen, did fully it 
with a kind of black: and the like I have ob- 
ferved in, refined filyer, which I therefore men- 
tion, becaufe I formerly fufpected, that the im- 
purity of the metal might have been the only 
caufe of what I have divers times obferved in 
wearing filver-hilted fwords, namely, that 
where they rubbed upon my clothes, if they 
were of a light-coloured cloth, the affriction 
would quickly black them; and congruoufly 
hereunto I have found pens blacked almoft all 
over, when [| had a while carried them about 
me ina filver ink-cafe. To which I fhall on- 
ly add, that whereas in thefe feveral inftances 
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of denigration, the metals are worn off, or o- 
therwife reduced into very minute parts, that 
circumftance may prove not unworthy your no- 
tice. 


EX PE RIM Nee ex. 
HAT a folution of filver does dye hait 


of a black colour, 1s a Known experi- 
ment, which fome perfons, more curious than 
dextrous, have fo unluckily made upon them- 
felves, as to make their friends very merry. 
And I remember, that the other day I made 
my felf fome fport by an improvement of this 
obfervation ; for having diffolved fome pure fil- 
ver in aqua fortis, and evaporated the men- 
ftruum ad ficcitatem, as they fpeak, I caufed a 
quantity of fair water to be poured upon the 
calx two or three feveral times, and to be at 
each evaporated, till the calx was very dry, 
and all the greenifh blaenefs, that is wont to 
appear in common cryftals of filver, was quite 
catried away. ‘Fhen I made thofe I meant to 
deceive, moiften fome part of their fkin with 
their own fpittle, and flightly rub the moi- 
ftened parts with a little of this prepared fil- 
ver; whereupon they admired to fee, that a 
fnow-white body laid upon the white {kin 
fhould prefently produce a deep blacknels, 
as if the ftanis had been made with ink ; efpe- 
cially confidering, that this blacknefs could not, 
like that produced by ordinary ink, ‘be readi- 
ly wafhed off, but required many hours, and 
part of it fome days to its obliteration. And 
with the fame white calx and a little fair water 
we likewife ftained the white hafts of knives, 
with a lafting black in thofe parts, where the 
calx was plentifully enough laid on; for where 
it was laid on but very thinly, the ftain was not 
quite of fo deep a colour. 


EXPERIMENT XI 


HE caufe of the blacknefs of thofe ma- 

ny nations, which by one common name 

we are wont to call Negroes, has been long 
fince difputed of by learned men, who poffibly 
had not done amifs, if they had alfo taken in- 
to confideration, why fome whole races of o- 
ther animals befides men, as foxes and hares, 
are diftinguifhed by a blacknefs not familiar to 
the generality of animals of the fame {pecies. 
The general opinion (to be mentioned a little 
lower) has been rejected even by fome of the 
ancient geographers, and among the moderns 
Ortelius and divers othet learned men have 
queftioned it. But this is no place to mention 
what thoughts I have had to and fro about 
thefe matters: only as I fhall,freely acknow- 
ledge, that to me the inquiry feems more ab- 
{trufe than it does to many others, and that 
becaufe confulting with authors, and with books 
of voyages, and with travellers, to fatisfy my 
felf in matters of faét, I have met with fome 
things among them, which feem not to agree 
very well with the notions of the moft claffick 
authors concerning thefe things; for it being 
my prefent work ‘to deliver rather matters hi- 
{torical than theories, I fhall annex fome aie 
o 
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of, my colleCtions, inftead of a folemn difpu- 
tation. It is commonly prefumed, that the 
heat of the climates, wherein they live, is 
the reafon, why fo many inhabitants of the 
{corching regions of Africa are black ; and 
there is this familiar obfervation to counte- 
nance this conjeéture, that we plainly fee 
that mowers, reapers, and other country- 
people, who fpend the moft part of the hot 
{ummer days expofed to the fun, have thefkin 
of their hands and faces, which are the parts 
immediately expofed to the fun and air, made 
of a darker colour than before, and confequent- 
ly, tending to blacknefs: and contrariwife we 
obferve, that the Danes and fome other people 
that inhabit cold climates, and even the Eng- 
lith who feel not fo rigorous a cold, have ufu- 
ally whiter faces than the Spaniards, Portugals 
and other European inhabitants of hotter cli- 
mates. But this argument I take to be far 
more fpecious than convincing; for though the 
heat of the fun may darken the colour of the 
fkin by that operation, which we in Englifh 
call fun-burning; yet experience doth not e- 
vince, that I remember, that that heat alone 
can produce a difcolouring, that fhall amount to 
a true blacknefS, like that of Negroes; and we 
fhall fee by and by, that even the children of 
the Negroes not yet ten days old (perhaps not 
fo much by thtee quarters of that time) will 
notwithftanding their infancy be of the fame 
hue with their parents. Befides, there is a 
{trong argtiment to be alledged againft the 
vulgar opihion, that in divers places in fa 
under the fatne parallel, or even of the fame 
degree of latitude with the African regions in- 
habited by the Blacks, the people are at moft 
but tawny ; and in 4frica it felf divers nations 
in the empire of E¢biopia are not Negroes, 
though fituated in the torrid zone, and as near 
the equinoétial, as other nations that are fo, 


_ (as the black inhabitants of Zeylan and Malabar 


are not in our slobes placed fo near the line as 
Amara thefamnoufett place in Ethiopia.) More- 
over, (that Which is of no {mall moment in‘our 
prefent difquifition) I find'not by the beft na- 
vigators ard travellers to the Weft-Indies, 
whofe books‘ or themfelves I have confulted 
on this fubjéét, that excepting perhaps one 
place or two of fmall extent, there are any 


‘Blacks origifally natives of any part of America 


(for the Blacks now there have been long by the 
Europeahs-long tranfplanted thither) though 
the new world contain in itfo great a-variety of 
climates, and particularly reach quite crofs the 
torrid zone from one tropick to another. «And 


though it be true, that the Danes be a whiter’ 


people than’ thé Spaniards, yet that may pro- 


ceed rathér' from other caufes (not here to be 
enquired intd) than from the coldnefs of the 
climate, fincé not only the Swedes and other’ 
inhabitants of thofe cold countries, are not’ 


ufually fo white as the Danes, nor whiter than 
other nations in proportion .to their vicinity 
to the pole., [And fince ‘the writing of the 
former part of this effay, having an opportu- 
nity on a folemn occafion to take notice of the 
numerous train of fome éxtraordinary ambaf- 
fadors fent from the Ruffian emperor to a great 


_ 


monarch, I obferved, that ( though it were then 
winter) the colour of their hair and {kin was 


- far lefs whitifh than the Danes who inhabit a 


milder region is wont to be, but rather from 
the moft part of a darkifh brawn; and the 
phyfician to the embaffadar, with whom thofe 
Ruffes came, being afked by me, whether in 


Mu/fcovy it felf the generality of the people 


were more inclined to have dark-coloured hair 
than flaxen, he anfwered affirmatively ; but 
feemed to fufpect, that the true and ancient Ruf- 
fians, a fept of whom he tald me he had met 
with in oneof the provinces of that vaft empire, 
were rather white like the Danes than any 
thing near fo brown as the prefent Mufcovites, 
whom he gueffes to be deicended of the Tar- 
tars, and to have inherited their colour from 
them.] But to profecute our former difcourfe, 
I fhall add for further proof the conjecture I 
was countenancing, that goad authors inform 
us, thatthereare Negroes in 4frica not far from 
the Cape of Good Hope, and confequently be- 
yond the fouthern tropick, and without the 
torrid zone, much about the fame northern 
Jatitude (or very little more) wherein there are 
divers American nations, that are not Negroes, 
and wherein the inhabitants of Candia, fome 
parts of Sicily, and even of Spaiz, are not fo 
much as Tawny-moors. But (which isa frefh 
and {trong argument againft the common opi- 
nion) I find by our recent relations of Green- 
land, {our accounts whereof we owe to the 
curiofity of that royal Virtuofo the prefent King 
of Denmark,) that the inhabitants are olive- 
coloured, or rather of a darker hue. But if the 
cafe were the fame with men, and thofe other 
kinds of animals I formerly named, I fhould 
offer fomething as a confiderable proof, that 
cold may do much towards the making men 
white or black; and however I fhall fet down 
the obfervation as I have met with it, as 
worthy to-come into the hiftory of whitenefs 
and blacknefs ; and it is, that in fome parts of 
Rifia and of Livonia it is afirmed by Olaus 
Magnus and others, that hares and foxes (fome 
add parttidges) which before were black, or 
red, or gréy,'do in the depthof winter become 
white by '#éafon of the great cold; (for that 
it fhould be, ‘as fome concetve, by looking up- 
on the fhow,.-feenis improbable upon divers 
accounts:’) And I remember, that having pur- 
pofely inquired of a Virtuofo, who lately tra- 
velled. — Livonia to Mofco, concerning 
the truth of.this tradition, he both tald: me, he 
believed it, and added, that he faw divers of 
thofe lately named animals either in Rufia 


or Livonia, (for I do not very well remember — 


P 


whether of the two) which, though white 
when he faw them in winter, they aflured him 
had been black, or other colours, before the 
winter begari, and would be fo again when it 
was over: ‘But for further fatisfaction, I alfo 
confulted one, that had for. fome years been an 
eminént phyfician in Raffa, who though he 


rejected fome other traditions, that are gene-: 


rally enough believed concerning that country, 
told me neverthelefs, that he faw no caufe to 
doubt of this tradition of Olaus Magnus, as 
to foxes-and harés ; not’only becaufe itis com- 

mon 
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mon and uncontrouled affertion of the natives ; 
but alfo becaufe he himfelf in the winter could 
never, that he remembred, fee foxes and hares 
of any other colour than white. And I my felf 
having feen a fmall white fox, brought out 
of Ruffiainto England, towards the latter end of 
winter, foretold thofe, that fhewed him me, that 
he would change colour in fummer ; and ac- 
cordingly coming to look upon him again in 
¥uly, 1 found, that the back and fides, together 
with the upper part of thehead and tail, were 
already grown of a dark colour, the lower part 
of the head and belly containing as yet a white- 
nefs. Let me add, that were it not for fome 
fcruple I have, I fhould think more than what 
Olaus relates confirmed by the judicious O/e- 
arius, who was twice employed into thofe parts 
as a publick minifter, who in his account of 
Mujcovy has this paflage: The bares :there,are 
grey ; but in fome provinces they grow white in 
the winter. And within fome few lines after ; 
It is not very difficult to find the cause of this 
change, which certainly proceeds only- from the 
outward cold, fince I know, that even im fummer 
hares will change colour, if they be kept a com- 
petent time in a cellar. Vfay, were it not for 
fome fcruple, becaufe I tale notice, that in the 
fame page the author affirms, that the like 
change of colour, that happens to hares in fome 
provinces of Mujcovy, happens to them alfo 
in-Livonia; and yet immediately fubjoins, that 
in Courland the hares vary not their colour in 
winter ; though thefe two laft named countries 
be contiguous, that is, fever’d only by the 
river of Dugna. For it is {carce conceivable 
how cold alone fhould have, in countries fo 
near, fo ftrangely differing an operation, though 
no Jefs ftrange a thing is confeffed, by many, 
that afcribe the complexion of Negroes to the 
heat of the fun; when they would have the 
tiver of Cenxega fo to bound the Moors, that 
though on the north-fide they are but tawny, 
on the other fide they are black. 

THERE is another opinion concerning the 
complexion of Negroes, that is not only em- 
braced by many of the more vulgar writers, 
but likewife by that ingenious traveller Mr. 
Sandys, and by a late moft learned critick, be- 
fides other men oftnote; and thefe,would have. 
the blacknefs of Negroes an effect of Noah's curle 
ratified by God?s, upon Cham. But though 
T think, that even.a Naturalift may without dif- 
paragement believe atl the miracles attefted by 
the holy {criptures, yet in this cafe, to fly toa 
fupernatural caufe, will, I fear, look like fhift- 
inooff the difficulty, inftead of refolving it ; 
for we inquire not the firft and yniyerfal; but 
the’ proper, immediate, and phyfical caufe of 
the jetty colour of Negroes ; and not only we 
do not find expreffed inthe fcripture; that the 
curfe meant by Woah to Cham was the black- 
nefs of his pofterity, but we do/find plainly 
enough there, that the curfe was quite another 
thing, namely, that he fhould be a fervant of 
fervants, that is, by an Hebraifm, avery abject 
fervant to his brethren: which accordingly did 
in part come to pafs, when the, Hraelites of 


the pofterity of Sem fubdued the Canaanites, . 


that defcended from Cham, and. kept.them in 
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great fubjeCtion, Nonisit evident, that. black- 
nefs is acurfe; for navigators tell us of black 
nations, who think fo much otherwife of their 
own condition, that they paint the devil white. 
Nor is blacknefs inconfiftent with beauty, 
which even to our European eyes confifts not 
fo much in colour, as an advantageous ftature, 
a comely fymmetry of the parts of the body, 
and good features in the face. So that I fee 
not, why blacknefs fhould be thought fuch a 
curfe to the Negroes, unlefs perhaps it be, 
that being wont to go naked in thofe hot cli- 
mates, the colour of their fkin does probably, 
according to the doétrine above delivered, 
make the fun-beams more fcorching to them, 
than they would prove to a people of a white 
complexion. 3 

GREATER probability there is, that the 
principal caufe (for I would not exclude all 
concurrent ones) of the blacknefs of Negroes is 
fome peculiar and feminal impreffion: for not 
only we fee, that Blackmoor boys, brought over 
into thefe colder climates, lofe not their colour ; 
but, good authors inform us, that the off- 
{pring of Negroes tranfplanted out of Africa, 
above a hundred years ago, retain {till the com- 
plexion of their progenitors, though poffibly 
in tract of time. it will decay ; as, on the other 
fide, the white people removing into very hot 
climates, have their fkins by the heat of the 
fun {corched into dark. colours; yet neither 
they, nor their children have been obferved, 
even in the countries of Negroes, to defcend to 
a colour amounting to that .of the natives, 


Whereas I remember I haveread in P#/a’s excel-PilfoNat.& 
lent account of Brefi, that betwixt the Ameri- “#. Si. 


cans and Negroes are generated a diftinct fort 
of men, which they gall Cabacles, and betwixt 
Porstugals and A&thiopian women, he tells us, 
he has fometimes feen twins, whereof one had 
a white fkin, the other a black: not to men- 
tion here fome.other inftances he gives, that 
the productions of the mixtures of differing 
people, that is (indeed) the effects. of feminal 
impreffions, which-they confequently argue to 
have been their capfes, And we fhall not much 
fcruple at this, if we confider, that even or- 
ganical parts niay receive great differences from 
fuch peculiar impreffions, upon, what account 
foever they came to be fettled,in the firft indi- 
vidual perfons, froma, whom they are propa- 
gated to pofterity, as we fee in the. blobber-lips 
and flat-nofes of. moft nations. of Negroes. And 
if we may, credit what learned men deliver 
concerning the little feer of the Chinefes, the 
Macrocephali taken notice of by ippocrates 
will not be the only inftance we might apply to 
our -prefent purpofe. And on this occafion it 
will not perchance be impertinent to add fome- 
thing of what I have obferved in other animals, 
as there are a fort of hens, that want rumps ; and 
that (not to mention, that in feveral places there 
is a fort of crows or daws, that are not coal- 
black as ours, but partly of a whitifh colour) 
in fpight of Pophyry’s examples of infepa- 
rable accidents, I have feen a perfectly white 
raven, as to bill as well as feathers, which’ 
I attentively confidered, for fear of being im- 


pofed upon. And this recalls into my memory, 
what 
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what a very ingenious phyfician has divers 
times related to me of a young lady, to whom 
being called, he found, that though fhe much 
complained of want of health, yet there ap- 
peared fo little caufe either in her body, or her 
condition, to guefa, that fhe did any more tnan 
fancy herfelf fick, that fcrupling to give her 
phyfick, he perfuaded her friends rather to 
divert her mind by little journeys of pleafure ; 
in one of which going to vifit St. Winifrea’s 


adjoining regions, partly as a prifoner, partly 

as a pilot, and partiy as a foldier, near 
eighteen years; and he mentioning the African 
kingdom of Longo, peopled with Blacks, has 

this paflage: The children in this country are Purchas 
born white, and chanze their colour in two days * sri, 
to a perfeét black. As for example, The Por 
tugals, which dwell in the kingdom of Longo, Bou, 
have fometimes children by the Negro-ccomen, Chap. 3. 
and many times the fathers are deceived, think-%** 5: 


well, this lady, who was a catholick, and de- 
vout in her religion, and a pretty while in the 
water to perform fome devotions, and had oc- 
cafion to fix her eyes very attentively upon the 
red pebble-ftones, which in a {cattered order 
made up a good part of thofe that appeared 
through the water, and awhile after grow- 
ing big, fhe was delivered of a child, whofe 
white fkin was copioufly fpeckled with fpots of 
the colour and bignefs of thofe ftones; and 
though now this child have already lived fe- 
veral years, yet fhe ftill retains them, I have 
but two things to add concerning the blacknefs 
of Negroes; the one 1s, that the feat of that co- 
Jour feems to be but the thin epidermis, or 
outward fkin; for I knew a young Negro, 
who having been lightly fick of the {mall-pox 
or meafles, (for it was doubted, which of the 
two was his difeafe) I found by inquiry of a 
perfon, that was concerned for him, that in 
thofe places the little tumours had broke their 
paffage through the fkin, when they were gone, 
they left whitifh fpecks behind them ; and the 
Jately commended Pi/o affures us, that having 
the opportunity in Brafil to diffect many Ne- 
groes, he clearly found, that their blacknefs 
went no deeper than the very outward {kin, 
which cuticula or epidermis being removed, 
the undermoft fkin or cutis appeared juft as 
white as that of European bodies, And the like 
has been affirmed to me by a phyfician of our 
own, whom hearing he had diffected a Negro 
here in England, I confulted about this particu- 
lar. The other thing to be here taken notice 
of concerning Negroes is, that having inqui- 
red of an intelligent acquaintance of mine 
(who keeps in the Jzdies about three hundred 
of them, as well women as men, to work in his 
plantations,) whether their children come black 
into the world; he anfwered, that they did 
not, but were brought forth of almoft the like 
reddifh colour with our Europeanchildren : and 
having further inquired, how long it was be- 
fore thefe infants appeared black, he replied, 
that it was not wont to be many days. And 
agreeable to this account I find that given us 
ina frefhly publifhed French book, written by 
a Jefuit, that had good opportunity of know- 


ing, when the child is born, that it is theirs, 
and within two days it proves the fon or daugh- 
ter of a Negro, which the Portuga's greatly 
grieve at. And the fame perfon has elfewhere 
arelation, which, if he have made no ufe at 
all of the liberty of a traveller, is very well 
worth our notice; fince this, together with 
that we have formerly mentioned of feminal 
impreffions, fhews a poffibility, that a race of 
Negroes might be begun, though none of the 
fons of Adam for many precedent generations 
were of that complexion. ForI fee not, why 
it fhould not be at leaft as poffible, that white 
parents may fometimes have black children, 
as that African Negroes fhould fometimes 
have laftingly white ones; efpecially fince con- 
current caufes may eafily more befriend the 
productions of the former kind, than under 
the fcorching heat of Africa thofe of the latter, 
And I remember on the occafion of what he 
delivers, that of the white raven formerly 
mentioned, the poffeffor affirmed to me, that 
in the neft, out of which he was taken white, 
they found with him but one other young one, 
and that he was of as jetty a black as any com- 
mon raven. But let us hear our author him- 


felf: Here are (fays he, fpeaking of the for- Purchas 
merly mentioned regions) born in this country ibid. 


white children, which is very rare among them, 
for their parents are Negroes, and when any of 
them are born, they are prefented to the king, 
and are called Dondos; thefe are as white as 
any white men. Thefe are the king’s witches, 
and are brought up in witchcraft, and always wait 
on the king: there is no man, that dares meddle 
with thefe Dondos ; if they go to the market, they 
may take what they lift, fur all men ftand in awe 
of them. The king of Longo hath four of them. 
And yet this country in our globes is placed al- 
moft in the midft of the torrid zone, (four or 
five degrees fouthward of the line.) And our 
author elfewhere tells us of the inhabitants, 
that they are fo fond of their blacknefs, that 
they will not fuffer any, that is not of that co- 
lour (as the Portugals that come to trade thi- 
ther) to be fo much as buried in their Jand ; 
of which he annexes a particular example, 
that may be feen in his voyage preferved by 


ing the truth of what he delivers; for being 
one of the miffionaries of his order into the 
Southern America upon the laudable defign of 


our induftrious countryman Mr: Parchas. But Purchas 
it is high time for me to difmifs obfervations, iid. in 
and go on with experiments. fn. 


converting infidels to Chriftianity, he bap- 
tized feveral infants, which when newly born 
were much of the fame colour with European 
babes, but within about a week began to ap- 
pear of the hue of their parents. But more 
pregnant is the teftimony of our countryman 
Andrew Battel, who being fent prifoner by the 
Portugals to ngola, lived there, and in the 
Vou. IL. 


EXPERIMENT XIL 


HE way, Pyropbilus, of producing white- 

nefs by chymical precipitations is very 

well worth our obferving; for thereby bodies, 
of very differing colours as well as natures, 
though diffolved in feveral liquors, are all 
L brought 
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brought into calces or powders that ate white. 
Thus we find, that not only crabs-eyes, that are 
of themfelves white, and pearls that are almoft 
fo, but coral and minium that are red, being 
diffolved in fpirit of vinegar, may be unt- 
formly precipitated by oil of tartar into white 
pouders. Thus filver and tin feparately dif- 
folved in aqua fortis will the one precipitate 
it felf, and the other be precipitated by com- 
mon falt-water into a white calx, and fo will 
crude lead and quickfilver firft diffolved like- 
wife in aqua fortis. The like calx will be af- 
forded, as I have tried, by a folution of that fhin- 
ing mineral tin-glafs diffolved in aqua fortis, and 
precipitated out of it; and divers of thefe 
calces may be made at leaft as fair and white, 
if not better coloured, if inftead of oil of 
tartar they were precipitated with oil of vi- 
triol, or with another liquor I could name. 
Nay, that black mineral antirnony it felf, be- 
ing reduced by and with the falts, that concut 
to the compofition of common fublimate, into 
that clear though unctuous liquor, that thy- 
mifts commonly call rectified butter of antimo- 
ny, will, by the bare affufion of ftore of fair 
water, be ftruck down into that fnow-white 
powder, which when the adhering faltnefs 1s 
well wafhed off, chymifts are pleafed to call 
Mercurius Vite ; though the like powder may 
be made of antimony, without the addition of 
any mercury at all. And this lactefcence, if I may 
fo call it, does alfo commonly enfue, when {pi- 
rit of wine, being impregnated with thofe parts 
of gums or other vegetable concretions, that 
are fuppofed to abound with fulphureous cor- 
pufcles, fair water is fuddenly poured upon 
the tin€ture or folution. And I remember, that 
very lately I did, for trial fake, on a tincture 
of Benjamin drawn with fpirit of wine, and 
brought to be as red as blood, pour fome fair 
water; which prefently mingling with the li- 
quor, immediately turned the whole mixture 
white. But if fuch feerning milks be fuffered 
to ftand unftirred for a convenient while, they 
are wont to let fall to the bottom a refinous 
fubftance, which the {pirit of wine diluted 
and weakened by the water poured into it is 
unable to flipport any longer. And fomething 
of kin to this change of colour in vegetables 
is that, which chymifts are wont to obferve 
upon the pouring of acid fpirits upon the red 
folution of fulphur, diffolved in an infufion of 
pot-afhes, -or in fome other fharp lixivium ; the 
precipitated fulphur, before it fublides, imme- 
diately turning the red liquor into a white one. 
find other examples might be added of this way 
of ptoduting whitenefs in bodies by precipita~ 
ting them out of the liquors, wherein they have 
been diffolved. But I think it may be more 
ufeful to admonith you, Pyrophilus, that this 
obfervation admits of reftri@tions, and is not fo 
univerfal, as by this time perhaps you have 
begun to think it: for though moft precipi- 
tated bodies are white, yet I know fome that 
are not; for gold diffolved in aqua repis, whe- 
ther you precipitate it with oil of tartar, or 
with {pirit of fal armoniack, will not afford a 
white, but a yellow calx. Mercury alfo, though 
reduced into fublimnate, and precipitated with 
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liquors abounding with volatile falts, as the 
fpirits drawn from urine, hartfhorn, and other 
animal fubftances, yet will afford, as we noted 
in our firft experiment about whitenels and 
blacknefs, a white precipitate ; yet with the 
folution of pot-afhes and céher lixiviate falts, 
it will let fall an orange-tawny poude® And 
fo will crude antimony, if being diffolved in a 
{trene lye, you pour (as far as ]remetmber) any 
acid liquor upon the folution newly filtrated, 
whilft itis yet warm, And if upon the filtra- 
ted folution of vitriol, you pour a folution of 
one of thefe fixed falts, there will fubfidea ce- 
pious fubftance, vety far from having any 
whitenefs, which the chymitts are pleated to call 
(how properly I have elfewhere examined,) 
the fulphur of vitriol. So that moft diffolved 
bedies being by precipitation brought to white 
powders, and yet fome affording precipitates of 
other colours, the reafon of both the phzeno- 
mena may deferve to be inquited into. 


EXPERIMENT XII. 
OME leatned modern writérs are of 0- 


pinion, that the account upon which 
whitenef$ and blacknefs ought to be called, as 


they commonly ate, the two extreme colours, See Sca- 
is, that blacknefs (by which I prefume ismeant ger Ex- 


the bodies endowed with it) receives no other 
colours ; but whitenefs very eafily receives 
them all: whence fome of them compart 
whitenefs to the Ariftotelian Materia prima, 
that being capable of any fort of forms, as they 
fuppofe white bodies to be of every kind of ca- 
Jour. But not to difpute about names or ex- 
preffions, the thing itfelf, that is affirmed as 
matter of fact, feems to be true enough in moft 
cafes, not inall, or fo as to hold wniverfaily. 
For though it be a common obfetvation amon& 
dyers, that cloaths, which have once beth 
throughly imbued with black, cannot fo well 
afterwards be dyed into lighter colours, the 
pre-exiftent dark colour infecting the ingredi- 
ents, that carry the liohter colour to be iftrot 
duced, and making it degenerate into forne 
more fad one ; yet the experiments fately men- 
tioned may fhew us, that where the change of 
colour in black bodies is attempted, not by 
mingling bodies of lighter colours with them, 
but by addition of fiich things as are proper to 
alter the textute of thefe corpufeles that con- 
tain the black colour, it is no fuch difficult 
matter, as the lately mentioned learned men 
imagine, to alter the colour of black bodies. 
For we faw, that inks of feveral kinds right in 
atrice be deprived Of all their blacknels; and 
thofe made with logwood and ted-rofes might 
alfo be changed, the one intoared, the other 
into a reddifh liquor ; and with oil of vitriol I 
have fometimes turned black pieces of filk in- 
to a kind of yellow; and though the taffaty 
were thereby made rotten, yet the fpoiling of 
that does no way prejudice the experiment, 
the change of black filk ito yellow being 
never the lefs true, becaufe the yellow fill is 
the lefs good. And as for whitenefs, I think 
the general affirmation of its being fo eafily de- 
ftroyed, or tranfmuted by any other colour, 
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ought not to be received without forhe cau- 
tions and reftriGtions. For wiiereas, according 
to what I formerly. noted, lead is by calcination 
turned into that red powder we cal] mintun, 
and tin by calcination reduced to a white calx 5 
the common putty, that is fold and ufed’ fo 
much in fhops, inftead of being, as it is pre- 
tended and ought to be, only the calx of tid, 
is, by the artificers that make it, to fave the 
charge of tin, made (as fome of themfelves 
have confeffed, and as I long fufpetted by the 
cheap rate it may be bought for) but of half 
tin and half lead, if net fat more lead than tin ; 
and yet the putty, in fpite of fo much lead, 1s a 
very white powder, without difclofing any 
mixture of minium. And fo if you take two 
parts of copper, which isa high coloured me- 
tal, to but one of tin, you may by fufton bing 
them into one mafs, wherein the whitenefs of 
the tin is much more confpicuous and pre- 
dominant than the reddifhnefs of the copper. 
And on this etcafion it may not be imperti~ 
nent to tnention ah experiment, which I re- 
Jate upon the credit of a Very honeft man, 
whom I putpofely inquired of about it, being 
thy felf not very fond of meking trials with 
arfenick + the expetiment is this ; that if ‘you 
colliquate affenick and coppér in a due pro- 
portion, the arfenick will bianch the copper 
both within and without, which is an experi- 
Ment well enough known. But when J in- 
guired, whether of ho this white mixture bé- 
ing fkilfuly kepta while upon the cupel would 
fiot let go its atfenick, which made whitefrels 
its predominant colour, afd retutn to the red- 
difhnefs of copper, I was affured of the affir- 
niative. So that among mineral bodies, fome of 
thofe that are white, may be far more capable, 
than thofe Iam reafonine with feem to have 
known, of éclipfing others, and of making their 
éolour predominance ih mixtures, In fitther 
confirmation of which may be added, that | 
rémémber, that Lalfo took a lunip of filver and 
sold melted together, wherein, by the éftimate 
éf a Yery expetienced refiner, there might be 
about a fourth or.thitd part of gold ; and yet 
the yellow colour of the gold was fo hid sy 
the white of the filter, that the whole aiai’ 
appeared to be but filver; and when it was 
rubbed upon the touch+ltone, an ordinary be: 
holder could fearce have diftinguifhed it from 
the touch of common filver; though if 1 put 
d little aqua fortis upon any part of the white 
furface it had given the touch-ftone, the filver 
it the moiftehed part being immediately takeh 
tip ahd ¢ohcealed by the liquor, the golden 
pafticles would préfehtly difclofe that native 
yellow, and look rathet as if gold, than if the 
above thentiohed mixture Had “beech rubbed 
upon the itohe. 


EXPERIMENT XIV. 


7 {OOK 4 piéte of black horn, (poliflted as 

being part of a comb;) this with a piece of 
broken glafs I fctaped into tmany thin and 
curdled flakes, forte fhorter and fome lotiger ; 
atid having laid 4 pretty quantity of thefe fera- 
pints together, I found, as I looked for, that 


the heap they compofed was white; andthough; 
if I laid it upon aclean piéce of white-paper, 
its colour feemed foméwhat eclipfed by the 
preater whitenefs of the body it was compared 
with, looking fomewhat like men, that had 
been fullied by a little wearin ; yet if I laid it 
upon a very black body, as updh a beaver hat, 
it then appeared to be of a good white. Which 
experiment, that you may in a trice make 
when you pleafe, feems very mauch to disfa- 
vour both their doétrine, that would have co- 
lours to flow from the fubftantial forms of 
bodies ; and that of the chymifts alfo, who af- 
cribe them to one or other of theirthree hypo- 
ftatical principles : for thoug’ in our cafe there 
was fo great a change made, that the fame 
body, without being fubftaitially either increa- 
fed or leffened, paffes ithmediately from one 
extreme colour to anether (and that too from 
black to white) yet this fo great ahd fudden 
change is effected by a flight mechanical trant- 
pofition of parts, there being no falt or ful- 
phur or mercury, that can be pretendéd to be 
added ot taken away, nor yet any fubftantial 
form, that can reafonably be fuppofed to be ge- 
nerated and deftroyed, the effect proceeding 
oily from a local motion of the parts ,which fo 
varied their pofition, as to multiply their dif- 
tinct furfacés, and to qualify them to reflect 
far more light to the eye, than they could be- 
fore they were feraped off from the entire piece 
of black horn. 


EXPERIMENT XV. 


ND now, Pyréphilas, it will not be 

improper for us to take fome notice of 
dn opinion touching the caufe of blacknefs, 
which I judged it'not fo feafonable to queftion, 
till Thad fet down fotné of the experiments, 
that might jultify my dilfent from it. You 
know, that of late divers learned rhen, havihs 
adopted the three hypoftdtical principles, be= 
fides other notions of the chyrnifts, are very in- 
clinable to reduce all qualities of bodies to one 
or other of thofe three principles ; and parti- 
cularly affign for the caufe of blacknefs the 
footy fteatn of adult or torrified fulphur. But 
I hope, that what we have delivered above to 
countenance the opinion we have aes a- 
bout the caufe of blatknefs, will fo eafily fup- 
ply you with feveral particulars, that may be 
made ufe of againft this opinion, that Ifhall — 
now reprefent to you but two things concern- 
ING it. 

Anp firft, it feems, that the favourers of 
the chymical theories might have pitcht wpon 
fomé more proper term, to exprefs the efficient 
of blacknefs than fulphur adaft ; for we know, 
that corhmon {ulphur, not only when melred, 
but even when fublimed, does hot grow black 
by fuffering the action of the fire, but conti- 
hues and afcends yellow, and tather more than 
lef white, than it was before its being expo- 
fed to the fire. And if it be fet on fire, as when 
we thake that acid liquor, that chymifts call 
Oleum Sulpburis per campanam, it affords very 
little foot ; and indeed the flame yields fo little, 
that it will fcarce in any degree black a fheet of 
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white paper, held a pretty while over the fame 
and {moke of it, which is obferved rather to 
whiten than infeét linen, and which does 
plainly make red rofes grow very pale, but not 
at all black, as far as the {moke is permitted 
to reach the leaves. And Ican fhew you a 
fort of fixt fulphur made by an induftrious la- 
borant of your acquaintance, who affured me, 
that he was wont to keep it for divers weeks 
together night and day in a naked and violent 
fire, almoft like that of the glafs-houfe ; and 
when, to fatisfy my curiofity, I made him take 
out a lump of it, though it were glowing hot 
(and yet not melted) it did not, when I had 
{uffered it to cool, appear black, the true co- 
Jour of it being a true red. I know it may be 
faid, that chymifts in the opinion above recited 
mean the principle of fulphur, and not common 
fulphur, which receives its name, not from its 
being all perfectly of a fulphureous nature, but 
for that plenty and predomirancy of the ful- 
phureous principle in it, But allowing this, 
it is eafy to reply, that according to this very 
reafon, torrified fulphur fhould afford more 
blacknefs than moft other concretes, wherein 
that principle is confeffed to be far lefs copious. 
Alfo when I have expofed camphire to the fire 
in clofe veffels, as inhammable, and confequently 
(according to the chymifts) as fulphureous a 
body as it is, I could not by fuch a degree of 
heat as brought it to fufion, and made it boil 
in the glafs, imprefs any thing of blacknefs, or 
of any other colour, than its own pure white, 
upon this vegetable concrete. But'what fhall 
we fay to {pirit of wine, which being made 
by a chymical analyfis of the liquor that affords 
it, and being totally inflammable, feems to have 
afull right to the title they giveit of Sulphur 
Vegetabiie ? and yet this fluid fulphur not only 
contracts not any degree of blacknefs by being 
often fo heated, as to be made to boil, but 
when it burns away with an actual flame, I 
have not found, that it would difcolour a piece 
of white paper held over it, with any difcern- 
able foot. ‘Tin alfo, that wants not, accord 
ing to the chymitts,a Sulphur Foviale, when 
throughly burned by the fire into a calx, is not 
black, but eminently white. And I lately 
noted to you out of Bellonius, that the char- 
coals of Oxy-cedar are not‘of the former of 
thefe two colours, but of the latter. And the 
{moke of our Zinby coals here in England has 
been ufually obferved rather to blanch linen 
than to black it. Lo all which other particu- 
Jars of the like nature might be added ; but] 
rather chufe to put you in mind of the third 
experiment, about making black liquors, or 
ink, of bodies, that were none of them black 
before. For how can it be faid, that when 
tnofe liquors are put together actually cold, 
and continue fo after their mixture, there inter- 
venes any new aduftion of fulphur to produce 
the emergentblacknefs? (and the fame queftion 
will be applicable to the blacknefs produced up- 
on the blade of a knife, that has cut lemons 
and fome kind of four apples, if the juice, 
though both actually and potentially cold, be 
not quickly wiped off.) And when by the in- 
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{tilling either of a few drops of oil of vitriol, as 
in the fecond experiment, or of a little of the 
liquor mentioned in the paffage pointed at in 
the fourthexperiment, (where I teach at once 
to deitroy one black ink, and make another ) 
the blacknefs produced by thofe experiments 
is prefently deitroyed ; if the colour proceeded 
only from the plenty of fulphurous parts, tor- 
rified in the black bodies, I demand what be- 
comes of them, when the colour fo fuddenly 
difappears ? For it cannot reafonably be faid, 
that all thofe, tnat fufficed to make fo great a 
quantity of black matter, fhould refort to fo 
very {malla proportion of the clarifying liquor, 
(if I may fo call it) as to be diluted by it, with- 
out atall denigrating it. And if it be faid, that 
the inftilled liquor difperfed thofe black cor- 
puicles, Idemand, howthat difperfion comes 
to deftroy their blacknefs, but by making 
{uch a local motion of their parts, as deftroys 
their former texture? Which may be amat- 
ter of fuch moment in cafes like ours, that 
I remember, that I have in few hours, with- 
out addition, from foot it felf, attained pretty 
{tore of cryftalline falt, and good ftore of tranf- 
parent liquor ; and (which I have on another 
occafion noted as remarkable) this fo black 
{ubftance had its colour fo altered, by the 
change of texture it received from the fire, 
wherewith it was diftilled, that it did for a 
great while afford fuch plenty of very white 
exhalations, that the receiver, though large, 

feemed to be almoft filled with milk. 
SECONDLY, But were it granted, as it is 
in fome cafes not improbable, that divers bodies 
may receive ablacknefs froma footy exhalation, 
occafioned by the aduftion of their fulphur, 
which (for the reafons lately mentioned) I 
fhould rather call theiroily parts ; yet ftill this 
account is applicable but to fome particular 
bodies, and will afford us no general theory of 
blacknefs. For if, for example, white hartf- 
horn being, in veffels well luted to each o- 
ther, expofed to the fire, be faid to turn black 
by the infection of its own fmoke, I think I 
may juftly demand, what it is that makes the 
{moke or foot it felf black, fince no fuch co- 
lour, but its contrary, appeared before in the 
hartfhorn ? And with the fame reafon, when 
we are told, that torrified fulphur makes bodies 
black, I defire to be told alfo, why torre- 
faction makes fulphur it felf black ? Nor will 
there be any fatisfactory reafon affigned of thefe 
queries, without taking in thofe fertile as well 
as intelligible mechanical principles of the po- 
fition and texture of the minute parts of the 
body in reference to the light and the eye ; 
and thefe applicable principles may ferve the 
turn in many cafes, where the aduftion of 
fulphur cannot be pretended ; asin the ap- 
pearing blacknefs of an open window lookt 
upon at a fomewhat remote diftance from 
the houfe; as alfo in the blacknefs men 
think they fee in the holes, that happen to be 
in white linen, or paper of the like colour; 
and in the increafing blacknefs immediate- 
ly produced barely by fo rubbing velvet, 
whofe piles were inclined before, as to Pe 
em 
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them to a more erected pofture ; in which and 
in many other cafes formerly alledged, there 
appears nothing requifite to the production of 
the blacknefs, but the hindering of the incident 
beams of light from rebounding plentifully e- 
nough to the eye. To be fhort; thofe I reafon 
with, do concerning blacknefs what the chy- 
mifts are wont alfo to.do concerning other qua- 
lities ; namely, to content themfelves to tell us, 
in what ingredient of a mixt body, the quality 
inquired after does refide, inftead of explicat- 
ing the nature of it, which (to borrow a com- 
parifon from their own laboratories) is much 
‘as if in an inquiry after the caufe of falivation, 
they fhould think it enough to tell us, that the 
feveral kinds of precipitates of gold and mer- 
cury, as likewife of quickfilver and filver (for 


ca) 


I know the make and ufe of fuch precipitates 
alfo) do falivate upon the account of the mer- 
cury, which though difguifed abounds in them ; 
whereas the difficulty is as much to know upon 
what account mercury it felf, rather than other 
bodies, has that power of working by faliva- 
tion. Which] fay not, as though it were not 
fomething (and too often the moft we can ar- 
rive at) to difcover in which of the ingredients 
of a compounded body the quality, whofe 
nature is fought, refides ; but becaufe, though 
this difcovery it felf may pafs for fomething, 
and is oftentimes more than what is taught us 
about the fame fubjects in the fchools, yet we 
ought not to think it enough, when more 
clear and particular accounts are to be had, 
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Containing promifcuous Experiments about COLouRs. 


EXPERIMENT I. 


ECAUSE that, according to the con- 
jeCtures I have above propofed, one of 
the moft general caufes of the diver- 
fity of colours in opacous bodies, is, 

that fome reflect the light mingled with more, 
others with lefs of fhade, (either as to quanti- 
ty, or as to interruption ;) I hold it not unfit 
to mention, in the firft place, the experiments, 
that I thought upon to examine this conjecture. 
And though coming to tranfcribe them out of 
fome phyfiological Adverfaria I had written in 
loofe papers, I cannot find one of the chief re- 
cords I had of my trials of this nature, yet the 
papers, that fcaped mifcarrying, will, I pre- 
fume, fufice to manifeft the main thing,, for 
which I now alledge them. I find then among 
my Adverfaria the following narrative. 

Oégfober the 11th, About ten in the morn- 
ing in fun-fhiny weather, (but not without 
fleeting clouds) we took feveral forts of pa- 
per ftained, fome of one colour, and fome of 
another; and in a darkened room, whofe win- 
dow looked fouthward, we caft the beams, that 
came in ata hole about three inches and a half 
in a diameter, upon a white wall, that was pla- 
ced on one fide, about five foot diftance from 
them, 

Tue white gave much the brighteft re- 
flection. 

THE green, red, and blue being compared 
together, the red gave much the itrongeft re- 
flection, and manifeftly enough alfo threw its 
colour upon the wall: the green and blue were 
{carce dilcernable by their colours, and feemed 
to reflect an almoft equal light. 

Tue yellow, compared with the two laf 
named, reflected fomewhat more light. 

Tue red and purple being compared toge- 
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ther, the former manifeftly reflected a good 
deal more light. 

THe blue and purple compared together, 
the former feemed to reflect a little more light, 
though the purple colour were more mani- 
feftly feen. 

A SHEET of very well flecked marbled paper 
being applied as the others, did not caft any 
of its diftinét colours upon the wall, nor throw 
its light upon it with an equal diffufion ; but 
threw the beams unftained and bright to this 
and that part of the wall, as if its polifh had 
given it the nature of a fpecular body. But 
comparing it with a fheet of white paper, we 
found the reflection of the latter to be much 
{tronger, it diffufing almoft as much light to a 
good extent as the marble paper did to one 
part of the wall. 

Tue green and purple left us fomewhat in 
fufpenfe, which reflected the moft light; only 
the purple feemed to have fome little advan- 
tage over the green, which was dark in its 
kind. 

Ixus much I find in our above mentioned 
collections ; among which there are alfo fome 
notes concerning the production of compound- 
ed colours, by reflection from bodies differing- 
ly coloured. And thefe notes we intended 
fhould fupply us with what we fhould mention 
as our fecond experiment : but having loft the 
paper, that contained the particulars, and re- 
membering only in general, that if the ob- 
jects, which reflected the light, were not ftrongly 
coloured and fomewhat gloffy, the reflected 
beams would not manifeftly make a compoun- 
ded colour upon the wall, and even then but 
very faintly ; we fhall now fay no more of that 
matter, only referving our felves to mention 
hereafter the compofition of a green, which 
we {till retain in memory. 
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EXPERIMENT IL 


E may add, Pyropbhilus, on this occa- 
fion, that though a darkened room be 
generally thought requifite to make the colour 
of a body appear by reflection from another 
body, that is not one of thofe, that are com- 
monly agreed upon to be fpecular, (as polifhed 
metal, quickfilver, glafs, water, cc.) yet I 
have often obferved, that when I wore doublets 
lined with fome filken ftuff, that was very 
gloffy and vividly coloured, efpecially red, I 
could in an enlightened room plainly enough 
difcern thecolour uponthe pure white linen, that 
came out at my fleeve, and reached to my cuffs ; 
as if that fine white body were more fpecular 
than coloured and unpolifhed bodies are thought 
capable of being. 


EXPERIMENT JUL 
A J HILST we were making the newly 


mentioned experiments, we thought 
fit to try alfo what compofition of colours 
might be made by altering the light in its paf- 
fage to the eye, by the interpofition not of per- 


_ feétly diaphanous bodies (that having been al- 


ready tried by others as well as by us, as we 
fhall foon have occafion to take notice) but of 
femi-opacous bodies, and thofe fuch as looked 
upon in an ordinary light, and not held be- 
twixt it and the eye, are not wont to be dif- 
criminated from the reft of opacous bodies. 
Of this trial our mentioned dverfaria prefent 
us the following account : 


Hotpinc thefe fheets, fometimes one, 


fometimes the other of them, before the hole 


betwixt the fun and the eye, with the coloured 
fides obverted to the fun ; we found them fingle 
to be fomewhat tranfparent, and appear of the 
fame colour as before, only a little altered by 
the great light they were placed in: but laying 
two of them one over another, and applying 
them fo to the hole, the colours were compoun- 
ded as follows. 

Tue blue and yellow fcarce exhibited any 
thing but a darker yellow, which we afcribed 
to the coarfenefs of the blue paper, and its 
darknefs in its kind. For applying the blue 
parts of the marbled paper with the yellow 
paper after the fame manner, they exhibited a 
good green. 

THE yellow and red looked upon together 
gave us but a dark red, fomewhat (and but a 
little) inclining to an orange colour. 

Tue purple and red looked on together 
appeared more {carlet. 

Tue purple and yellow made an orange. 

THE green and red made a dark orange- 
tawny. 

THe green and purple made the purple ap- 
pear more dirty. 

THe blue and purple made the purple more 
lovely, and far more deep. 

Tue red parts of the marbled paper, looked 
upon with the yellow, appeared of a red far 
more like fcarlet than without it. | 

Burt the finenefs or coarfenefs of the papers, 


their being carefully or flightly coloured, and 
divers other circumftances, may fo vary the 
events of fuch experiments as thefe, that if, 
Pyrophilus, you would build much on them, 
you muft carefully repeat them. 


EXPERIMENT IV. 
TT FE triangular prifmatical glafs being the 


inftrument, upon whofe effects we may 
the moft commodioufly {peculate the nature of 
emphatical colours, (and perhaps that of others 
too;) we thought it might be ufeful to ob- 
ferve the feveral reflections and refra¢tions, 
which the incident beams of light fuffer in re- 
bounding from it, and paffing through it, 
And this we thought might be beft done, 
not (as is ufual) in an ordinary enlightened 
room, where (by reafon of the difficulty of 
doing otherwife) even the curious have left 
particulars unheeded, which may in a conve- 
nient place be eafily taken notice of; but in a 
darkened room, where by placing the glafs in 
a convenient pofture, the various reflections and 
refractions may be diftinctly obferved ; and 
where it may appear, what beams are untinged, 
and which they are, that, upon the bodies, that 
terminate them, do paint either the primary or 
fecondary iris. In purfuance of this we did, in 
the abovementioned darkened room, make ob- 
fervation of no lefs than four reflections, and 
three refractions, that were afforded us by the 
fame prifm ; and thought, that, notwithftand- 
ing what was taught us by the rules of catop- 
tricks and dioptricks, it would not be amifs to 
find alfo, by hiding fometimes one part of the 
prifm, and fometimes another, and obferving 
where the light or colour vanifhed thereupon, 
by which reflection and by which refraétion 
each of the feveral places whereon the light re- 
bounding from, or paffing through, the prifm, 
appeared either fincere or tinéted, was produ- 
ced. But becaufe it would be tedious, and not 
fo intelligible to deliver this in words, I have 
thought fit to refer you to the annexed fcheme, 
where the newly mentioned particulars may be 
at one view taken notice of. 


EXPERIMENT VV. 


K now not whether you will think it in- 

confiderable to annex to this experiment, 
that we obferved in a room not darkened, that 
the prifmatical iris (if I may fo call it) might 
be reflected without lofing any of its feveral 
colours (for we now confider not their order) 
not only from a plain looking-glafs and from 
the calm furface of fair water, but alfo from a 
concave looking-glafs ; and that refraction did 
as little deftroy thofe colours as reflection. For 
by the help of a large (double convex) burn- 
ing-glafs, through which we refracted the fun- 
beams, we found, that one part of the iris 
might be made to appear either beyond, or on 
this fide of the other parts of the fame iris; 
but yet the fame vivid colours would appear in 
the difplaced part (if I may fo term it) as in 
the other. To.which I fhall add, that hav- 
ing, by hiding the fide of the prifm, obverted 
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to the fun with an opacous body, wherein on- 
ly one {mall hole was left for the light to pafs 
through, reduced the prifmatical iris (caft 
upon white paper) into a very narrow compals, 
and looked upon it througha microfcope ; the 
colours appeared the fame as to kind, that they 
didto the naked eye. 


EXPERIMENT VI. 


T may afford matter of fpeculation to the 

inquifitive, fuch as you, Pyropbilus, that as 
the colours of outward objects brought in- 
to a darkened room do fo much depend for 
their vifibility upon the dimnefs of the light 
they are there beheld by, that the ordinary 
light of the day being freely let in uponthem, 
they immediately difappear ; fo our trials have 
informed us, that as to the prifmatical iris 
painted on the floor by the beams of the fun 
trajected thorough a triangular glafs, though 
the colours of it appear very vivid even at 
noon-day, and in fhun-fhiny weather, yet by 
amore powerful light they may be made to 
difappear. For having fometimes, (in pro- 
fecution of fome conjectures of mine not now to 
be infifted on) taken a large metalline con- 
cave fpeculum, and with it caft the converging 
beams of the fun upon a prifmatical iris, which 
I had caufed to be projected upon the foor, 
I found, that the over-powerful light made the 
colours of the iris difappear. And if I fo re- 
flected the light, as that it croffed but the mid- 
dle of the iris, in that part only the colours 
vanifhed or were made invifible ; thofe parts 
of the iris, that were on the right and left hand 
of the reflected light (which feemed to divide 
them, and cut the iris afunder) continuing to 
exhibit the fame colours as before. But upon 
this we muft not now ftay to fpeculate. 


EXPERIMENT VI. 


Have fometimes thought it worth while 
to take notice, whether or no the colours 
wf opacous bodies might not appear to the eye 
fomewhat diverfified, not only by the difpo- 
fition of the fuperficial parts of the bodies 
themfelves, and by the pofition of the eye in 
reference to the objeét and the light, (for thefe 
things are notorious enough ;) but according 
alfo to the nature of the lucid body, that fhines, 
upon them. And I remember, that in profe- 
cution of this curiofity, I obferved a manifeft 
difference in fome kinds of coloured bodies 
looked on by day-light, and afterwards by the 
light of the moon, either directly falling on 
them, or reflected upon them from a concave 
looking-glafs. But not finding at prefent, in 
my colleétionsabout colours, any thing fet down 
of this kind, I hall, till I have opportunity to 
repeat them, content my felf to add what I find 
repiftered concerning colours looked on by 
-eandle-light, in regard that not only the expe- 
Timent is more eafy to be repeated, but the ob- 
jects being the fame forts of coloured paper 
Jaftly mentioned, the collation of the two expe- 
riments may help to make the conjectures they 
will fuggeft fomewhat the lefs uncertain, 


WirTuin a few days of the ime above men- 
tioned, divers fheets of coloured paper, that 
had been looked upon before in the fun-fhine, 


were looked upon at night by the light of a 


pretty big candle (fnuffed ;) and the changes 
that were obferved were thefe : 

Tue yellow feemed much fainter than 
in the day, and inclinable to a pale ftraw- 
colour, 

Tue red feemed little changed ; but feem- 
ed to reflect light more ftrongly than any other 
colour, (for white was none of them.) Oe 

A Farr deep green looked upon by it felf, 
feemed to be a dark blue: but being looked 
upon together with a dark blue, appeared 
ereenifh ; and beheld together with a yellow, 
appeared more blue than at firft. 

Tue blue looked more like a deep pur- 
ple or murray, than it had done in the day- 
light. : 
Tue purple feemed very little altered. 

TueE red ;looked upon with the yellow 
made the yellow look almoft like brown cap- 
paper. 

N. B. Tue caution fubjoined to the third 
experiment is alfo applicable to this, 


EXPERIMENT VII. 


UT here I muft not omit to fubjoin, that 

to fatisfy our felves, whether or no the 
hght of a candle were not made unfincere, and 
aSit were tinged with a yellow colour, by the 
admixtion of* the corpufcles it affumes from its 
fuel ; we did not content ourfelves with what 
appears to the naked eye, bur taking a pretty 
thick rod or cylinder (for thin pieces would 
not ferve the turn) of deep blue glafs, and 
looking upon the candle’s flame at a convenient 
diftance through it, we perceived, as we ex- 
pected, the flame to look green: which, as 
we often note, is the colour wont to emerge 
from the compofition of opacous bodies, which 
were apart one of them blue, and the other 
yellow. And this perchance may be the main 
reafon of that, which fome obferve, thata fheet 
of very white paper being looked upon by 
candle-light, it is not eafy at firft to difcern it 
from a light yellow or lemon colour ; white 
bodies (as we have elfewere obferved) having 
more than thofe, that are otherwife. coloured, 
of a fpecular nature ; in regard that though 
they exhibit not (unlefs they be polifhed) the 
fhape of the luminary, that fhines on them, yet 
they reflect its light more fincere and un- 
troubled, by either fhades or refraCtions, than 
bodies of other colours, (as blue, or green, or 
yellow, or the like.) 


EXPERIMENT IX 


E took a leaf of fuch foliated gold, as 

apothecaries are wont to gild their pills 
with; and with the edge of a knife, (lightly 
moiftened by drawing it overthe furface of the 
tongue, and afterwards) laid upon the edge 
of the gold leaf, we fo faftened it to the knife, 
that being held againft the light, it continued 
extended like a little fag. ‘This leaf being held 
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very near the eye, and obverted to the light, 
appeared fo full of pores, that it feemed to 
have fuch a kind of tranfparency, as that of a 
fieve, or a piece of cypreds, or a love-hood ; 
but the light that paffed by thefe pores was in 
its paffages fo tempered with fhadow, and 
modified, that the eye difcerned no more a 
golden colour, but a greenifh blue. And for 
others fatisfaction, we did in the night look 
upon a candle through fuch a leaf of gold ; and 
by trying the effect of feveral proportions of 
diftance betwixt the leaf, the eye and the light, 
we quickly hit upon fuch a pofition for the 
leaf of gold, as that the flame, looked on 
through it, appeared of a greenifh blue, as 
we have feen in the day-time, The like expe- 
riment tried with a leaf of-filver fucceeded not 
well, 


EXPERIMENT X. 


F, have have fometimes found in the 

fhops of our drugegifts a certain wood, 
which is there called Lignum Nephriticum, be- 
caufe the inhabitants of the country, where it 
grows, are wont to ufe the infufion of it made 
in fair water againft the ftone of the kidneys. 
And indeed an eminent phyfician of our ac- 
quaintance, who has very particularly inquired 
into that difeafe, affures me, that he has found 
fuch an infufion one of the moft effectual re- 
medies, which he has ever tried againft that 
formidable difeafe. The ancienteft account I 
have met with of this fimple, is given us by the 


Nicolaus experienced Monardes inthefe words : Nodis, 


Monardes 
lib. fim plic. 


ex India 


sllator. 


cap.27. difficultates ac arenulas pellendas. 


fayshe, Nova Hifpania mittit quoddam ligni genus 
craffum &F enode, cujus ufus jam diu receptus 
fuit in bis rezionibus ad renum vitia, {8 urine 
fit autem 
bac ratione; lignum affulatin (& minutim con- 
cifum in limpidiffima aqua fontana maceratur, 
inque ea relinquitur, donec aqua a bibentibus ab- 
fumpta fit ; dimidia hora poft injectum lignum 
aqua caruleum colorem contrabit, qui fenfim in- 
tenditur pro temporis diuturnitate, tametfi lg- 
num candidum fit. This wood, Pyropbilus, may 
afford us an experiment, which, befides the 
fingularity of it, may give no {mall affiftance 
to an attentive confiderer towards the de- 
tection of the nature of colours. The experi- 
ment, as wemade it, is this: Take Liguum Ne- 
phriticum, and with a knife cut it into thin 
flices; put about a handful of thefe flices in- 
to two, three or four pound of the pureft 
fpring-water; let them infufe there a night; 
but if you be in hafte, a much fhorter time may 
fuffce. Decant this impregnated water into a 
clear glafs phial ; and 1f you hold it directly be- 
tween the light and your eye, you fhall fee it 
wholly tincted, (excepting the very top of the 
liquor, wherein you will fometimes difcern 
a fky-coloured circle) with an almoft golden 
colour, unlefs your infufion have been made 
too ftrong of the wood ; for in that cafe it will 
againft the light appear fomewhat dark and 
reddifh, and requires to be diluted by the ad- 
dition of a convenient quantity of water, 
But if you hold this phial from the light, 
fo that your eye be placed betwixt the win- 


Part III. 


dow and the phial, the liquor will appear of 
a deep and lovely ceruleous colour, of which 
alfo the drops, if any be lying on the out- 
fide of the glafs, will feem to be very per- 
fectly. And thus far we have tried the experi- 
ment, and found it to fucceed even by the light 
of candles of the larger fize. If you fo hold 
the phial over again{ft your eyes, that it may 
have a window on one fide of it, anda dark 
part of the room both before it and on the o- 
ther fide, you fhall fee the liquor partly of a 
biueifh and partly of a goldencolour, If turning 
your back to the window, you pour out fome 
of the liquor towards the light and towards 
your eyes, it will feem at the coming out of 
the glafs to be perfectly ceruleous ; but when 
it is fallen down a litle way, the drops may 
feem particoloured, according as the beams of 
light do more or lefs fully penetrate and illu- 
{trate them. If you take a bafon about half 
full of water, and having placed it fo inthe 
{un-beams fhining intoa room, that one part 
of the water may be freely illuftrated by the 
beams of light, and the other part of it dark- 
ned by the fhadow of the brim of the bafon ; 
if chen, Iiay, you drop of our tincture, made 
fomewhat ftrong, both into the fhaded and illu- 
minated parts of the water, you may by look- 
ing upon it from feveral places, and by a 
little agitation of the water, obferve divers 
pleafing phenomena, which were tedious to 
particularize. If you poura little of this tin- 
cture upon a fheet of white paper, fo as the 
Jiquor may remain of fome depth upon it, you 
may perceive the neighbouring drops to be 
partly of one colour, and partly of the other, 
according to the pofition of your eye in refe- 
rence to the light when it looks upon them ; 
but if you pour off the liquor, the paper will 
feem dyed of analmoft yellow colour. And if 
a fheet of paper with fome of this liquor in it 
be placed in a window where the fun-beams 
may fhine freely on it, then if you turn your 
back to the fun and take a pen or fome fuch 
flender body, and hold it over-thwart betwixt 
the fun and the liquor, you may perceive, that 
the fhadow projected by the pen upon the 
liquor will not all of it be a vulgar and dark, 
but in part acurioufly coloured fhadow ; that 
edge of it, which is next the body that makes 
it, being almoft of a lively golden colour, and 
the remoter verge of a ceruleous one. 

T ese and other phenomena, which I have 
obferved in this delightful experiment, divers 
of my friends have looked upon not without 
fome wonder; and I remember an excellent o- 
culift, finding by accident in a friend’s chamber 
a fine phial full of this liquor, which I had 
given that friend, and having never heard any 
thing of the experiment, nor having any body 
near him, that could tell him what this ftrange 
liquor might be, was a great while apprehen- 
five, as he prefently after told me, that fome 
{trange new diftemper was invading his eyes. 
And I confefs, that the unufualnefs of the phe- 
nomena made me very follicitous to find out 
the caufe of this experiment; and though I 
am far from pretending to have found it, yet 
my inquiries have, I fuppofe, enabled me to 

give 
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give fuch hints, as may lead -your greater 
fagacity to the difcovery of the caufe of this 
wonder, And firft finding that this tinc- 
ture, if It were too copious in the water, 
kept the colours from being fo lively, and 
their change from being fo difcernable, and 
finding alfo that the impregnating virtue of this 
wood did by its being frequently infufed in new 
water by degrees decay ; I conjectured that the 
tincture afforded by the wood muft proceed 
from fome fubtiler parts of it drawn forth by 
the water, which {wimming to and fro in it, 
did fo modify the light, as to exhibit fuch and 
fuch colours: and becaufe thefe fubtile parts 
were fo eafily foluble even in cold water, I 
cencluded that they muft abound with falts, 
and perhaps contain much of the effential falt, 
as the chymitts call it, of the wood. And to 
try whether thefe fubtile parts were volatile e- 
nough to be diftilled, without the diffolution 
of their texture, I carefully diftilled fome of 
the tincted liquor in very low veffels, and the 
gentle heat of a lamp furnace; but found all 
that came over to be as limpid and colourlefs 
as rock-water, and the liquor remaining in the 


while the lower part of the liquor appeared 
deeply ceruleous, whilft all the upper part re- 
tained its former yellownefs, which it immedi- 
ately loft as foon as either agitation or time had 
made a competent diffufion of the liquor of 
tartar through the body of the former tincture ; 
and this reftored liquor did, as it was looked 
upon againft or from the light, exhibit the 
{ame phaenomena as the tinéted water did, be- 
fore either of the adventitious liquors was 
poured into it, | 
Havine made, Pyrophilus, divers trials 
upon this nephritick wood, we found mention 
made of it by the induftrious Jefuit Kircherus, 
who having received a cup turned of it from 
the Mexican procurator of his fociety, has pro- 
bably received alfo from him the information 
he gives us concerning that exotick plant ; and 
therefore partly for that reafon, and partly be- 
caufe what he writes concerning it, does not 
perfectly agree with what we have delivered, 
we fhall not fcruple to acquaint you in his own 
words, with as much of what he writes con- 
cerning our wood, as is requifite to our prefent 
purpofe. 


Floc loco (fays he) neutiquam omit- Kircher. 


veffel to be fo deeply ceruleous, that it re- 
quired to be oppofed to a very ftrong light to 
appear of any other colour. I took likewife 
a phial with fpirit of wine, and a little falt of 


tendum duximus quoddam ligni candidi Mexicani “rt. Mag. 
genus, quod indigene Coalle & Tlapazatli vocant, sith , 
quod etft experientia hucufque non nifi ceruleo a-j, ,’ 


quam colore tingere docuerit, nos tamen continua part. 3. 


hartfhorn, and found that there was a certain 
proportion to be met with betwixt the liquor 
and the falt, which made the mixture fit to 
exhibit fome little variety of colours not ob- 
fervable in ordinary liquors, as it was varioufly 
directed in reference to the light and the eye; 
but this change of colour was very far fhort 
from that which we had admired in our tinc- 
ture, But however, I fufpected that the ting- 
ing particles did abound with fuch falts,- whofe 
texture, and the colour fpringing from it, 
would probably be altered by piercing acid 
falts, which would in likelihood either make 
fome diffipation of their parts, or affociate 
themfelves to the like bodies, and either way 
alter the colour exhibited by them; whereupon 
pouring into a {mall phial, full of impregnated 
water, a very little {pirit of vinegar, I found 
that, according to my expectation, the cerule- 
ous colour immediately vanifhed, but was de- 
ceived in the expectation I had, that the gol- 
den colour would do fo too; for, which way 
foever Iturned the phial, either to or from the 
light, I found the liquor to appear always of a 
yellowifh colour and no other. Upon this I 
imagined that the acid falts of the vinegar hav- 
ing been able to deprive the liquor of its ceru- 
leous-colour, a fulphureous falt being of a con- 
trary nature, would be able to mortify the fa- 
line particles of vinegar, and deftroy their ef- 
fects; and accordingly having placed my felf 
betwixt the window, and the phial, and in- 
to the fame liquor.dropt a few drops of oil of 
tartar per deliquium, (as chymifts call it) I ob- 
ferved with pleafure, that immediately upon 
the diffufion of this liquor, the impregnated 
water was reftored to its former ceruleous co- 
Jour ; and this liquor of tartar being very pon- 
derous, and falling at firft to the bottom of the 
phial, it was eafy to obferve that for a little 
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experientia invenimus id aquam in omne colorum 
genus transformare, quod merito cuipiam para- 
doxum videri poffet; ligni frutex grandis, ut 
aiunt, non raro in molem arboris excrefcit, trun- 
cus illius eft craffus, enodis, inftar piri arboris, 
folia ciceris folits, aut rute haud abfimilia, flo- 
res exigui, oblongi, lutei {9 fpicatim digefi; eft 
frigida {8 humida planta, licet parum recedat a 
medip temperamento. Hujus itaque defcripte ar- 
boris lignum in poculum efformatum, aquam eidem 
infufam primo in aquam intenfe ceruleam, colore 
floris buglofja, tingit, €P quo diutius in eo ftete- 
rit, tanto intenfiorem colorem acquirit. Hane 
igitur aquam fi vitrie {phere infuderis, lucique 
expofuerts, ne ullum quidem cerulei coloris vefti- 
gium apparebit, fed inftar aque pure pute fon- 
tana limpidam claramque afpicientibus fe prabe- 
bit. Porro fi banc phialam vitream verfus lo- 
cum magis umbrofum direxeris, totus humor gra- 
tifimum virorem referet ; fi adbuc umbrofioribus 
locis, fubrubrum, &§ fic pro rerum objetiarum 


‘conditione, mirum diffu, colorem mutabit, in 


tenebris vero vel in vafe opaco pofita, ceruleun 
colorem fuum refumet. 

In this paffage we may take notice of the 
following particulars. And firft, he calls it a 
white Mexican wood, whereas (not to men- 
tion that Monardes informs us that it is brought 
out of Nova Hi/pania) the wood that we have 
met with in feveral places, and employed as 
Lignum Nepbriticum, was not white, but for 
the moft part of a much darker colour, not 
unlike that of the fadder coloured wood of 
juniper. [It is true, that Monardes himfelf 
alfo fays, that the wood is white ; and it is af- 
firmed, that the wood which is of a {adder co- 
lour is adulterated by being imbued with the 
tincture of a vegetable, in whofe decoction it is 
fteeped. But having purpofely inquired of the 
eminenteft of our Englifh druggifts, he per- 
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emptorily denied it. And indeed, having 
confidered fome of the faireft round pieces of 
this wood that I could meet with in thefe parts, 
J had opportunity to take notice that in one or 
two of them it was the external part of the 
wood that was white, and the more inward part 
that was of the other colour; the contrary of 
which would probably have appeared, if the 
wood had been adulterated after the aforemen- 
tioned manner, And I have at prefent by me 
a piece of fuch wood, which for about an inch 
next the bark is white, and then, as it were, 
abruptly paffes to the abovementioned colour ; 
and yet this wood, by the tincture it afforded 
us in water, appears to have its coloured part 
cenuine enough : for as forthe white part, it 
appears, upon trial of both at once, much lefs 
enriched with the tingent property. 

Next, whereas our author tells us, that the 
infufion of this wood expofed in a phial to the 
light, looks like fpring-water, in which, he 
afterwards adds, that there is no tincture to be 
feen in it; our obfervation and his agree not: 
for the liquor which oppofed to the darker 
part of a room exhibits a fky-colour, did con- 
ftantly, when held again{ft the light, appear 
yellowifh or reddifh, according as its tincture 
was more dilute or deep; and then, whereas 
it has been already faid, that the ceruleous co- 
lour was by acid falts abolifhed, this yellowifh 
one furvived without any confiderable altera- 
tion, fo that unlefs our author’s words be ta- 
ken in a very limited fenfe, we muft conclude, 
that either his memory mifinformed him, or 
that his white nephritick wood, and the fad- 
der coloured one which we employed, were not 
altogether of the fame nature. What he men- 
tions of the cup made of Lignum Nepbhriticum, 
we have not had opportunity to try, not hav- 
ing been able to procure pieces of that wood 
creat enough, and otherwife fit to be turned 
into cups; but as for what he fays in the title 
of his experiment, that this wood tinges the 
water with all forts of colours, that is much 
more than any of thofe pieces of nephritick 
wood that we have hitherto employed, was able 
to make good; the change of colours difcern- 
able in a phial full of water, impregnated by 
any of them, as it 1s directed towards a place 
more lightfome or obfcure, being far from af- 
fording a variety anfwerable to fo promifing a 
title. And as for what he tells us, that in the 
dark the infufion of our wood will refume a 
ceruleous colour, I wifh he had informed us 
how he tried it. 

But this brings into my mind, that having 
fometimes, for curiofity fake, brought a round 
phial with a long neck filled with the tincture 
of Lignum Nephriticum into the darkened 
room already often mentioned, and holding it 
fometimes in, fometimes near the fun-beams 
that entered at the hole, and fometimes partly 
in them, and partly out of them, the glafs be- 
ing held in feveral poftures, and looked upon 
from feveral neighbouring parts of the room, 
difclofed a much greater variety of colours 
than in ordinary enlightened rooms it is wont to 
do; exhibiting, befides the ufual colours, a 
red in fome parts, and a green in others, befides 
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intermediate colours produced by the differing 
dezrees, and odd mixtures of hight and fhade. 
-« By all this you may fee, Pyrophilus, the 
reafonablenefs of what we elfewhere had occa- 
fion to mention, when we have divers times 
told you, that it is ufeful to have new experi- 
ments tried over again, though they were, at 
firft, made by knowing and candid men; fuch 
reiterations of experiments commonly exhibit- 
ing fome new phzenomena, detecting fome mif- 
take or hinting fome truth, in reference to 
them, that was not formerly taken notice of. 
And fome of our friends have been pleafed to 
think, that we have made no unufeful addition 
to this experiment, by fhewing a way, how in 
a moment our liquor may be deprived of its 
bluenefs, and reftored to it again by the affu- 
fion of a few drops of liquors, which have nei- 
ther of them any colour at all of their own. 
And that which deferves fome particular won- 
der, is, that the ceruleous tincture of our 
wood is fubject by the former method to be 
deftroyed or reftored, the yellowifh or reddifh 
tincture continuing what it was. And that you 
may fee, that falts are of a confiderable ufe in 
the ftriking of colours, let me add to the ma- 
ny experiments which may be afforded us to 
this purpofe by the dyers trade, this obferva- 
tion; that as far as we have hitherto tried, 
thofe liquors in general that are ftrong of acid 
falts have the power of deftroying the bluenefs 
of the infufion of our wood, and thofe liquors 
indifcriminately that abound with fulphureous 
falts (under which I comprehend the urinous 
and volatile falts of animal fubftances, and the 
alcalizate or fixed falts that are made by inci- 
neration) have the virtue of reftoring it. 


‘A Corollary of the TentTH ExpERIMENT. 


FIAT this experiment, Pyrophilus, may 

BE. be as well ufeful as delightful to you, I 
muft mind you, Pyrophilus, that in the newly 
mentioned obfervation, I have hinted to you 
a new and eafy way of difcovering in many li- 
quors (for I dare not fay in all) whether it be 
an acid or fulphureous falt, that is predomi- 
nant; and that fuch a difcovery is oftentimes 
of great difficulty, and may frequently be of 
great ufe, he that is not a ftranger to the va- 
rious properties and effects of falts, and of how 
Great moment it is to be able to diftinguifh 
their tribes, may readily conceive. But to pro- 
ceed to the way of trying other liquors by an 
infufion of our wood, take it briefly thus. Sup- 
pofe I have a-mind to try whether I conjecture 
aright, when I imagine that allom, though it 
be plainly a mixt body, does abound rather 
with acid than fulphureous falt: To fatisfy 
my felf herein, I turn my back to the light, 
and holding a {mall phial full of the tincture of 
Lignum Nepbriticum, which, looked upon in 
that pofition, appears ceruleous, I drop in- 
to it a little of a ftrong folution of allom 
made in fair water; and finding upon the 
affufion and fhaking of this new liquor, that 
the bluenefs formerly confpicuous on our tinc- 
ture does prefently vanifh, I am thereby in- 
cited to fuppofe, that the fale ia ar in 
allom 
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allom belongs to the family. of four falts. 
But if on the other fide I have a mind to ex- 
amine whether or no I rightly conceive that 
falt of urine, or of hartfhorn is rather of a 
faline fulphureous (if I may fo fpeak) than of 
an acid: nature, I drop a little of the faline 
fpirit of either into the nephritick tincture, 
and finding that the ceruleous colour is rather 
thereby deepned than deftroyed, I collect that 
the falts, which conftitute thefe {pirits, are 
rather fulphureous than acid. And to fatisfy 
my {elf yet farther in this particular, Itakea 
{mall phial of frefh tinéture, and placing both 
it and my felf in reference to the light as for- 
merly, I drop into the infufion juft as much 
diftilled vinegar, or other acid liquor as will 
ferve to deprive it of its bluenefs, (which a few 
drops, if the four liquor be ftrong, and phial 
{mall, will fuffice to do ;) then without chang- 
ing my pofture, I drop and fhake into the 
fame phial a {mall proportion of fpirit of 
hartfhorn or urine, and finding that upon this 
affufion the tin¢éture immediately recovers its 
ceruleous colour, I am thereby confirmed in 
my former opinion, of the fulphureous nature 
of thefe falts. And fo,.whereas it is much 
doubted by fome modernchymifts to what fort 
of falt, that which is predominant in quick- 
lime belongs, we have been perfuaded to reter 
it rather to lixiviate than acid falts; by having 
obferved, that though an evaporated infufion 
of it will fcarce yield fuch a falt, as afhes and 
other alcalizate bodies are wont to do, yet if 
we deprive our nephritick tincture of its blue- 
nefs by juft fo much diftilled vinegar as is re- 
quifite to make that colour vanifh, the Jixivium 
of quick-lime will immediately upon its affu- 
fion recall the banifhed colour, but not fo 
powerfully as either of the fulphureous liquors 
formerly mentioned. And therefore I allow 
my felf to guefs at the ftrength of the liquors 
examined by thisexperiment, by the quantity 
of them which is fufficient to deftroy or reftore 
the ceruleous. colour of our tincture. But 
whether concerning liquors, wherein neither 
acid nor alcalizate falts are eminently predomi- 
nant, ourtinéture will enable us toconjecture any 
thing more than that fuch falts are not predomi- 
nant in them, Itake not upon me to determine 
here, but leave to further trial; for I find not 
that fpirit of wine, fpirit of tartar freed. from 
acidity, or chymical oil of turpentine, (al- 
though liquors which muft be conceived very 
faline, -if chymifts have, which is here no place 
to difpute, rightly afcribed taftes to the faline 
principle of bodies,) have any remarkable 
power either to deprive our tncture of its 
ceruleous colour, or reftore it, when upon 
the affufion of fpirit of vinegar it has dif- 
appeared, 


EXPERIMENT XI. 
A ND here I muft not omit, Pyrophilus, 


to inform you, that we can fhew you 
even in a mineral body fomething that may 
feem very near of kin to the changeable qua- 
lity of the tincture of Lignum Nepbriticum ; 


for we have feveral flat pieces of glafs, of the 
thicknefs of ordinary panes for windows, one 
of which being interpofed betwixt the eye and 
a clear light, appears of a golden colour, not 
much unlike that of the moderate tincture of 
our wood ; but being fo looked upon as that 
the beams of light are not fo much trajected 
through it as reflected from it to the eye, that 
yellow feems to degenerate into a pale blue, 
fomewhat like that of a turquoife. And that 
which may alfo appear ftrange, is this, that if 
in a certain pofture you hold one of thefe plates 
perpendicular to the horizon, fo that the fun- 
beams fhine upon half of it, the other half 
being fhaded, you may fee that the part fhined 
upon will be of a much diluter yellow than the 
fhaded part, which will appear more richly 
coloured ; and if you alter the pofture of the 
glais, fo that it be not held perpendicular, but 
parallel in reference to the horizon, you may 
fee, (which perhaps you will admire) the 
fhaded part look of a golden colour, but the 
other that the fun fhines freely on, will appear 
confiderably blue, and as you remove any part 
of the glafs thus held horizontally into the fun- 
beams or fhade, it will in the twinkling of an 
eye feem to pafs from one of the above men- 
tioned colours tothe other; the fun-beams tra- 
jected through it upon a fheet of white-paper 
held near it, do colour it with yellow, fome- 
what bordering upon ared, but yet the glafs 
may be fo oppofed to the fun, that it may up- 
on paper project a mixed colour here and there 
more inclined to yellow, and here and there 
more to blue. The other phenomena of this 
odd glafs, I fear it would be fcarce worth 
while to record ; and therefore I fhall rather ad- 
vertife you, firft, that in the trying of thefe 
experiments with it, you muft take notice that 
one of the fides has either alone, or at leaft prin- 
cipally, its fuperficial parts difpofed to the re- 
flection of the blue colour above named, and 
that therefore you muft have a care to keep 
that fide neareft tothe eye. And next, that 
we have our felves made glaffes not unfit to ex- 
hibit an experiment not unlike that I have been 
fpeaking of, by laying upon pieces of glafs 
{ome very finely foliated filver, and giving it 
by degrees a much itronger fire than is requifite 
or ufual for the tinging of glaffes of other co- 
lours. And this experiment, not to mention 
that it was made without a furnace, in which 
artificers that paint glafs are wont to be very 
curious, is the more confiderable, becaufe, that 
though a fkilful painter could not deny to me 
that it was with filver he coloured his glafles 
yellow; yet he told me, that when to burn 
them (as they fpeak) he lays on the plates of 
glafs, nothing but a calx of filver calcined 
without corrofive liquors, and tempered with 
fair water, the platesare tinged of a fine yellow 
that looks of a golden colour, which part fo- 
ever of it you turn to or from the light 5 


whereas (whether it be what anartificer would _ 


call over-doing, or burning, or elfe the im- 
ploying the filver crude that makes the diffe- 
rence) we have found more than once, that 
fome pieces of glafs prepared as we have re- 

lated, 
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lated, though held againft the light they ap- 
peared of a tranfparent yellow, yet looked on 
with one’s back turned to the light, they exhi- 
bited an untranfparent blue, 


EX -P E Revie ee. 


F you will allow me, Pyrophilus, for the 

avoiding of ambiguity, to imploy the word 
pigments, to fignify fuch prepared materials 
(as cochineal, vermilion, orpiment,) as painters, 
dyers, and other artificers make ufe of to 
impart or imitate particular colours ; I fhall be 
the better underftood in divers paffages of the 
following papers, and particularly when I tell 
you, that the mixing of pigments being no in- 
confiderable part of the painters art, it may 
feem an incroachment in me to meddle with it. 
But I think I may eafily be excufed (though I 
do not altogether pafs it by) if I reftrain my 
felf to the making of a tranfient mention of 
fome few of their practices about this matter ; 
and that only fo far forth, as may warrant me 
to obferve to you, that there are but few fim- 
ple and primary colours (if I may fo call them) 
from whofe various compofitions all the reft do 
as it were refult. For though painters can imi- 
tate the hues (though not always the fplendor) 
of thofe almoft numberlefs differing colours 
that are to be met with in the works of nature, 
and of art, I have not yet found, that to ex- 
hibit this {trange variety they need imploy any 
more than white, and black, and red, and 
blue, and yellow; thefe five, varioufly com- 
pounded, and (if I may fo fpeak) decom- 
pounded, being fufficient to exhibit a variety 
and number of colours, fuch, as thofe that are 
altogether {trangers to the painters pallets, can 
hardly imagine. 

Tuus (for inftance) black and white dif- 
feringly mixed, make a vaft company of ligh- 
ter and darker greys. | 

Buuz and yellow make a huge variety of 
ereens, 

Rep and yellow make orange tawny. 

Rep with a little white makes a carna- 
tion. 

Rep with an eye of blue, makes a purple ; 
and by thefe fimple compofitions again com- 
pounded among themfelves, the fkilful pain- 
ter can produce what kind of colour he pleafes, 
and a great many more than we have yet 
names for. But, asI intimated above, it is 
not my defign to profecute this fubject, though 
I thought it not unfit to take fome notice of it, 
becaufe we may hereafter have occafion to make 
ufe of what has been now delivered, to illu- 
{trate the generation of intermediate colours ; 
concerning which we muft yet fubjoin this 
caution, that to make the rules about the emer- 
gency of colours fit to be relied upon, the 
corpufcles whereof the pigments confift mutt 
be fuch as do not deftroy one another’s texture; 
for in cafe they do, the produced colour may 
be very different from that which would refult 
from the mixture of other harmlefs pigments 
of the fame colours, as I fhall have occafion to 
fhew ere long. 


Part Ill. 
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L’ may alfo give much light to an inquirer 

into the nature of colours, to know that 
not only in green, but in many (if not all) o- 
ther colours, the light of the fun paffing through 
diaphanous bodies of differing hues may be 
tinged of the fame compound colour, as if it 
came from fome painters colours of the fame 
denomination, though this later be exhibited 
by reflection, and be (as the former experi- 
ment declares) manifeftly compounded of ma- 
terial pigments. Wherefore to try the com- 
pofition of colours by trajection, we provided 
feveral plates of tinged glafs, which being laid 
two at atime, one onthe top of.another, the 
object looked upon through them both, ap- 
peared of a compounded colour, which agrees 
well with what we have obferved inthe fecond 
experiment, of lookingagainft thelicht through 
differingly coloured papers. But we thought 
the experiment would be more fatisfactory, if 
we procured the fun-beams to be fo tinged in 
their paffage through plates of glafs, as to 
exhibit the compounded colour upon a fheet of 
white paper. And though by reafon of the 
thicknefs of the glaffes, the effect was but 
faint, even when the fun was high and fhined 
forth clear, yet, we eafily remedied that by 
contracting the beams we caft on them by 
means of a convex burning-glafs, which, where 
it made the beams much converge, increafed 
the light enough to make the compounded 
colour very manifeft upon the paper. By this 
means we obferved, that the beams trajected 
through blue and yellow compofed a green ; 
that an intenfe and moderate red did with 
yellow make differing degrees of faffron, and 
orange-tawny colours; that green and blue 
made acolour partaking of both, fuch as that 
which fome Latin writers call Pavonaceus ; that 
red and bluemadea purple; to which we might 
add other colours, that we produced by the 
combinations of glaffes differingly tinged, but 
that I want proper words to exprefs them in 
our language, and had not, when we made the 
trials, the opportunity of confulting with a 
painter, who perchance might have fupplied 
me with fome of the terms I wanted. 

I Know not whether it will be requifite to 
{fubjoin on this occafion, what I tried concern- 
ing reflections from coloured glaffes, and o- 
ther tranfparent bodies; namely, that having 
expofed four or five forts of them to the fun, 
and caft the reflected beams upon white paper 
held near at hand, the light appeared not ma- 
nifeftly tinged, but as if it had been reflected 
from the impervious parts of acolourlefs olafs; 
only that reflected from the yellow was here and 
there ftained with the fame colour, as if thofe 
beams were not all reflected from the fuper- 
ficial, but fome from the internal parts of the 
glafs; upon which occafion you may take notice, 
that a fkilful tradefman, who makes fuch 
coloured glafs, told me, that whereas the red. 
pigment was but fuperficial, the yellow pene- 
trated to the very midft of the plate. But for 
further fatisfaction, not having the opportunity 
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to foliate thofe plates, and fo turn them 


into looking-glaffes, we foliated a plate of 


Mau/fcovy giafs, and then laying on it a little 
traniparent varnifh of a gold colour, we ex- 
pofed it to the fun-beams, fo as to caft them 
upon a body fit to receive them; on which the 
reflected light appearing, as we expected, 
yellow, manifefted that rebounding from the 
fpecular part of the felenitis, ic was tinged in 
its return with the colour of the tranfparent var- 
nifh through which it paffed. 


EXPERIMENT XIV. 


FTER what we have faid of the com- 

pofition of colours, it will now be fea- 
fonable to annex fome experiments that we 
made in favour of thofe colours, that are taught 
in the fchools not to be real, but only apparent 
and fantaftical ; for we found by trials, that 
thefe colours might be compounded, both with 
true and ftable colours, and with one another, 
as well as unqueftionably genuine and lafting 
colours, and that the colours refulting from 
fuch compofitions, would refpectively deferve 
the {ame denominations. 

For firft, having by the trajection of the 
fun-beams through a glafs prifm thrown an iris 
on the floor, I found that by placing a blue 
glafs at a convenient diftance betwixt the 
prifm and the iris, that part of the iris that 
was before yellow, might be made to appear 
green, though not of a grafs green, but of one 
more dilute and yellowifh. And it feems not 
improbable, that the narrow greenifh lift (if I 
may fo call it) that is wont to be feen between 
the yellow and blue parts of the iris, is made 
by the confufion of thofe two bordering co- 
Jours. 

Next, I found, that though the want of a 
fufficient livelinefs in either of the compound- 
ing colours, or a light error in the manner of 
making the following trials, was enough to 
render fome of them unfuccefsful, yet, when 
all neceffary circumftances were duly obfer- 
ved, the event was anfwerable to our ex- 
pectation and defire. 

Anp (as I formerly noted) that red and 
blue compound a purple, fo I could produce 
this laft named colour, by cafting at fome di- 
ftance from the glafs the blue part of the prif- 
matical iris (as ] think it may be called for di- 
ftinétion fake) upon a lively red, (or elfe the 
experiment fucceeds not fo well.) And I remem- 
ber, that fometimes when I tried this upon a 
piece of red cloth, that part of the iris which 
would have been blue, (as I tried by covering 
that part ofthe cloth with a piece of white paper) 
and compounded with the red, wherewith the 
cloth was imbued before, appeared of a fair 
a did, when I came to view it near at 

and, look very oddly, as if there were fome 
ftrange reflection or refra€tion, or both, made 
in the hairs of which that cloth was com- 
pofed. 

Castine likewife the prifmatical iris upon 
a very vivid blue, I found that part of it, 
which would elfe have been the yellow, ap- 
Be ae (Another fomewhat differing trial, 

ou. I. 


and yet fit to confirm this, you will find in 
the fifteenth experiment.) 

Bur it may feem fomewhatmore ftrange, that 
though the prifmatical iris being made by the 
refraction of light through a body that has no 
colour at all, muft, according to the doétrine 
of the fchools, confift of as purely emphatical 
colours as may be, yet even thefe may be com- 
pounded with one another, as well as real coe 
lours in the erdffeft pigments. For I took at 
once two triangular glafles, and one of them 
being kept fixt in the fame pofture, that tle 
iris it projected on the floor might not waver, 
I caft on the fame floor another iris with the o- 
ther prifm, and moving it to and fro to bring 
what part of the fecond iris I pleafed, to fall 
upon what part of the firft I thought fit, we 
did fometimes (for a fmall error fuffices to 
hinder the fuccefs) obtain by this means a 
green colour in that part of the more {table 
iris, that before was yellow, or blue; and fre- 
quently by cafting thofe beams, that in one of 
the iris’s made the blue upon the red parts of 
the other iris, we were able to.produce a love- 
ly purple, which we can deftroy or recom- 
pofe at pleafure, by fevering and re-approach- 
ing the edges of the two iris’s. | 


EXPERIMENT XV. 


N this occafion, Pyrophilus, I thall add, 

that finding the glafs prifm to be the 
ulefulleft inftrument men have yet employed 
about the contemplation of colours, and con- 
fidering that prifms,hitherto in ufe, are made 
of glafs tranfparent-and*colourlefs, I thought it 
would not be amifs to try, what change the fu- 
perinduction of a colour, without the deftruc- 
tion of the diaphaneity, would produce in the 
colours. exhibited by the prifm. But being 
unable tb procure one to be made of coloured 
clafs, ard fearing alfo that if it were not care- 
fully made, the thicknefs of it would render 
it too opacous, I endeavoured to fubftitute one 
made of clarified rofin, or of turpentine brought 
(as I elfewhere teach) to the confiftence of a 
tranfparent gum. But though thefe endea- 
vours were not wholly loft, yet we found it fo 
difficult to give thefe materials their true fhape, 
that we chofe rather to varnifh over an ordi- 
nary prifm with fome of thofe few pigments 
that are to be had tranfparent ; as accordingly. 
we did firft with yellow, and then with red, or 
rather crimfon, made with lake tempered with 
a convenient oil; and the event was, that for 
want of good tranfparent colours (of which you 
know there are but very few) both the yellow 
and the red made the giafs fo opacous, (though 
the pigment were laid on but upon two fides 
of the glafs, no more being abfolutely necef- 
fary) that unlefs I looked upon an enlightened 
window, or the flame of a candle, or fome 
other luminous or very vivid object, I could 
{carce difcetn any colours at all, efpecially when 
the glafs was covered with red. But when I 
did look.on fuch objects, it appeared (as I ex- 
pected) that the colour of the pigment had 
vitiated or drowned fome of thofe which the 
prifm would, according to its wont, have exhi- 
O bited, 
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bited, and mingling with others, altered them : 
as [remember, that both to my-eyes, and others 
to whom I fhewed it, when the prifm was co- 
vered with yellow, it made thofe parts of bright 
abjects, where the blue would elfe have heen 
confpicuons, appear of a light green. But, 
Pyropbilys, both the nature of the colours, 
and the degree of tranfparency, or of darknefs 
in the pigment, befides divers other circum- 
ftances, did fo vary the phenomena of thefe 
trials, that till Ican procure {mall coloured 
prifms, or hollow ones that may be filled with 
tincted liquor, or obtain fome better pigments 
than thofe I was reduced to employ, I fhall for- 
bear to build any thing upon what has been de- 
livered, and fhall make no other ufe of it, than 
to invite you to profecute the inquiry further. 


>, EXPERIMENT XVI 


*” .ND here, Pyrophilus, fince we are treat- 
ing of emphatical colours, we fhafl add 
what we think not unworthy your ghferva- 
tion, gnd not unfit to afford: fome exercife to 
the fpeculative. For there are fome liquors 
which, though celourlefs themfelves, when they 
come fo be.elevated, and <difperfed into exha- 
lations, exhibit a canfpicupus colour, which 
they lofe again, when they come to be recon- 
joined into a liquor; as good f{pipit of nitre, or 
upon its account ftrong aqua ‘fortis, though 
deypid of all appearance of rédnefs whilit 
ghey centinue in the form of @ liquor, if a 
Jittle heat chance to turn the minute-parts of 
them into vapours, the fteam will appeay of a 
reddifh pr deep yellow colour, which will va- 
nifhi when thofe exhalations come to refume the 
form of a liquor. 
Anp not only if you ook upon a glafs half 


full of aqua fortis, or fpirit of nitre, and half 


Part III. 


lour of that mixture whereof they are the ingre- 
dients, is very well worth our attentive obfer- 
vauion, as being of good, ufe both {peculative 
and practical: for much of the mechanical ufe 
of colours among painters and dyers doth de- 
pend upon the knowledge of what colours may 
be produced by the mixtures of pigments fo 
and fo coloured, And (as we lately intimated) 
it is of advantage to the contemplative Natu- 
ralift, to know ‘how many and which colours 
are primitive (if I may fo call them) and 
fimple, becaufe it both eafes his labour by con- 
fining his moft follicitous inguiry to a {mall 
number of colours upon which the reft depend, 
and affifts him to judge of the nature of parti- 
cular compounded colours, by fhewing him, 
from the mixture of what more fimple ones, 
and of what proportions of them to one ano- 
ther, the particular cglour to be confidered 
does refult. But becaufe, to infift on the pro- 
portions, the manner and the effects of fuch 
mixtures, would oblige me to conlider@€reater 
part of the painter’s art and dyer’s trade, than 
1am well acquainted with, I confined my felf 
to make trial of feveral ways to produce green, 
by the compofition of ble and yellow: and 
fhall in thjs place bath recapitulate moft of the 
things I have difperfedly delivered already con- 
cerning that fybject, and recrujt them. 

Awnp firft, whereas-painters (ag I noted a- 
boye) are wont to make green hy tempering 
blue and yellow, both of them made into a 
foft cenfiftence, with either water or oil, or 
fome liquor of kin to one of thofe two, ac- 
cording as the picture is to be drawn with thofe 
they call water-colours, or thefe they term oil- 
colayrs ; I found, that by chyfing fit ingredi- 


ents, and mixing them,in the form of dry 


powders, I could do, what I could not if the 
ingredients were tempeged up with a liquor: 


SAS full gf nitrous {teams proceeding from ity you 
4, will fée the upper part of fe glafs of the ca- 
4 ~ Jour frefhly mentigned,, if through it you look 

“"8*  wpopathe hght. Bye which is much more con- 
if fiderable, I have tried, that putting aqua for, 


but the blue and yellow powders muft not ony 
ly be finely ground, but fuch as that the cor- 
putcles of the one may not be tog ynequal to 
thofe of the other, left by their difpropor- 


tis in a long clear glafs, and adding a little cop- 
per or fome fuch open metal to it, to excite 
h¢edt and fumes, the light trajected through 
thofe fumes, and caft upon a fheet of white 
paper, did upon that appear of the colour that 
the fumes did, when directly Igoked ypon, as 
14 the hght were as well tinged in its paflage 
through thefe fymes, as it would have been by 
paffing through: fome glafs or liquor in which 
the fame colour: was inherent. 

‘Fo, which I fhall further add, that having 
forastimes had the ewyiofity to ebferve whether 
the beams of the fun near the horizon, traject- 
ed: thyough a very red fky, would not (though 
fuch redneffies are taken to be but, emphatical 
colours) exhibit the like colours, 1 found that 
the beams, falling within a room upon a very 
white object, placed direftly oppofite tgfthe 
fin, difclofed a manifeft rednefs, as if theyfpad 
pated through a colouted medium. 4 


_ 


EXPERIMENT XVI. 
“y MIE emergency, Pyraphjlys, of colours 
upon the coalition of the particles of 
fuch bodies as were ngither of them of the cq- 


apf. 


over one another, 


tionate minutenefs the {maller cover and hide 
the greater. We ufed with good fuccefs a 
flight mixture of the fine pawder of bife, 
with that of orpiment, or that of good yellow 
oker; J fay, a flight mixture, becanfe we found, 
that an exquifite mixture did not do fo well: 
but by lightly mingling the two pigments in 
feveral little parcels, thofe of them in which 
the proportion and manner of mixture was 
more lucky, afforded us a good green. 

2. We alfo learned in the dye-houfes, that 
cloth being dyed blue with woad, is afterwards 
by the yellow decogtion of woud-wax or wood- 
wax dyed into a green colour. 

_ 3. You may alfo remember what we above 
related, where we intimated, that having in a, 
darkened room taken two bodies, a blue and a 
yellow, and caft the light reflected from the one 
upon the other, we hkewife obtained a green. 

_4, AND you may remember, that we ob- 
ferveda green to be produced, when in the fame, 
darkned room we looked at the hole at which’ ~ 
alone the light entered, through the green and, 
yellow parts of a fheet of marbled paper laid 


5. We 
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5. We found too, that the beams of the fun 
being trayefted through two pieces of glais, 
the one blue and the other yellow, laid over 
one another, did upon a fheet of white paper, 
on which they were made to fall, exhibit a 
lovely green. 

6. | Hore alfo, that you have not already 
forgot, what was fo lately delivered, concern- 
ing the compofition of a green, with a blue 
and yellow; of which moft authors would 
cal] the one a real, and the other an empha- 
tical, 

7, Anp I prefume, you may have yet frefh 
in your memory, what the fourteenth experi- 
ment informs you, concerning the exhibiting 
of a green, by the help of a blue and yellow, 
that were both of them emphatical. 

8. WHEREFORE we will proceed to take 
notice, that we alfo devifed away of trying 
whether or no metalline folutions, though one 
of them at leaft had its colour adventitious, by 
the mixture of the menftruum employed to 
diffolve it, might not be made to compound 
a green after the manner of other bodies. And 
though this feemed not ¢afy to be performed 
by reafon of the difficulty. of finding metalline 
folutions of the colour requifite,’ that would 
mix without precipitating each other; yet af- 
ter a while having confidered the matter, the 
firft trial afforded me the following expe- 
riment. I took a high yellow folution of good 
gold in aqua regis, (made of aqua-fortis, and 
as | remember half its weight of fpirit of falt ;) 
to this put a due proportion of a deep and 
‘lovely blue {olution of crude copper, (which I 
have elfewhere taught to be readily diffolvable 
in {trong {piritof urine.) And thefe two liquors, 
though at firft they feemed a little to curdle one 
anathes, yet being thoroughly mingled by 
fhaking, they -prefently, as had been con- 
jectured, united into a tranfparent green li- 
quor, which continued fo for divers days, that 
J kept it ina fmal] glafs wherein it was made, 
only letting falha little blackifh powder to the 
bottom. The other phenomena of this ex- 
periment belong not to this place, where it 
may fuffice to take natice of the produétion of 
a green ‘and that the experiment was more 
than once repeated with fuccefs. 

go AnD laftly,. to try whether this way of 
compounding: colours would hold even in in- 
gredients actually melted by the violence of the 
fire, provided their texture were capable of 
fafely enduring fufion, we caufed fome blue 
and yellow ammel tobe long and: well wrought 
together in the flame of a lamp, which being 
{trengly and ineeflantly blown on them, kept 
then in fome decree of fufion, and at leneth 
(far the experiment requires fome patience as 
well as fhull) we obtained the expected ammel 
of a green colour. 

I Know not, Pyropbilus, whether it be 
worth while to acquaint you with the ways that 
came into my thoughts, whereby in fome mea- 
fure to explicate the firftof the mentioned ways 
ef making a green; for I have fometimes’con- 
jeGtured, that the mixture of the bife and the 
orpiment produced a green by foaltering the 


fuperficial afperity, which each of thofe ingre. 
dients had apart, that the liche incident on 
the mixture was reflected with differing fhades, 
as to quantity, or order, or both, from thefe 
of either of the ingredients, and uch as the 
light is wont to be modified with, when it re- 
flects from grafs, or leaves, or fome of thofe 
other bodies that we are wont to call screen. 
And fometimes,too [ have doubted, whéther 
the produced green might not be partly at 
leaft derived from this, that the beams that 
rebound from the corpufcles of the orpi- 
ment, giving one kind of {troke upon the 
retina, whofe perception we call yellow, and 
the beams reflected from the corpufcles of the 
bife giving another fttoke upon the fame re- 
tina, like to objeéts that are blue ; the conti- 
guity and minuttnefs of thefe corpuftles may 
make the appulfe of the reflected light fall up- 
on the retina within fo narrow a compais, that 
the part they beat upon being as it were a phy- 
fical point, they maf give a: compounded 
ftroke, which may conféquently exhibit a com- 
pounded and new kind of fenfation: as we fee 
that two ftrings of a mufical inftrument being 
{truck together, making two noifes that arrive 
at the ear at the fame time as to fenfe, yielda 
found differing from eitherof them, and as 
it were compounded of both; infomuch that 
if they be difcordantly tuned, though each ‘of 
them ftruck apart would yield a pleafine found; 
yet being ftruck together they make but a 
harfh and troublefome noife. But this not be- 
ing fo fit a place to profécute fpeculations, I 
fhall not infift, neither upon thefe conjectures’ 
nor any others, which the experiment we have 
been mentioning may have fuggefted to me. 
And J fhall leave it to you, Pyrophilas, to de- 
rive what inftruction yorcan from comparing’ 
together the various ways whereby a yellow 
and a blue canbe made to ¢oriponnd agreen : 
that which I now pretend to, being only to 
fhew that the firft of thofe mentioned ways, 
(not to take at prefent notice of the reft) does 
far better agree with our cohjeftures about co- 
jours, than either with the doétrine of the 
fchools, .or with that of the chymiits, both 
which feem to be very much disfavoured 
by it. 

For firft, fince in the mixture of the two 
mentiqned powders I could by the help of a 
very excellent microfcope (fer ordinary ones 
will fcarce ferve the turn} difcover that which 
feemed to the naked eye a green body, to be 
but a heap of diftinct, though very {mall 
grains of yellow orpiment and blue bife con- 
fufedly enough, blended together, it appears 
that the coloured corpufeles of either kind did 
each retain its own nature and colour; by 
which it may be gueffed, what meer tranf{- 
pofitien and juxtapofition of minute and fingly 
unchanged particles of matter can do to pro- 
duce a new colour. For that this local motion 
and new difpofttion of the fmall parts of the 
orpiment did intervene, s much more manifeft 
than it is eafy to explicate how they fhould 
produce this new green, otherwife than by the 
new manner of their being put together, and 

confequently 
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confequently by cher new dupofition to mo- 
dify the incident hight, by reflecting ic uther- 
wite than chey did betore they were mingled 
together. 

Secunpity, The green thus made, being 
(it I may fo {peak) mechanically produced, 
there ismo pretence to derive it from I know 
not wiat incomprehenfible fubftantial form, 
from which yet many would have us believe 
that colours muft flow ; nor does this green, 
though a real and permanent, not a phantatti- 
cal and vanid colour, feem to be fuch an inhe- 
rent quality as they would have it, fince not 
only each part of the mixture remains unaltered 
in colour, and confequently of a differing co- 
lour from the heap they compofe ; but if the 
eye be affifted by a microfcope to difcern things 
better and more diftinétly than before it could, 
it fees not a green body, but a heap of blue 
and yellow corpuicles. 

Anp in the third place, I demand what ei- 
ther fulphur, or fale, or mercury has to do in 
the production of this green; for neither the 
bife nor the orpiment were indued with that co- 
lour before ; and the bare juxtapofition of the 
corpufcles of the two powders that work not 
upon each other, but might, if we had con- 
venient inftruments, be feparated, unaltered, 
cannot, with any probability, be imagined ei- 
ther to increafe or diminifh any of the three hy- 
poftatical principles, (to which of them foever 
the chymifts are pleafed to afcribe colours;) nor 
does there here intervene fo much as heat to 
afford them any colour to pretend, that at leaft 
there is made an extraverfion (as the Helmon- 
tians fpeak) of the fulphur, or of any of the 
two other fuppofed principles. But upon this 
experiment we have already reflected enough, 
if not more than enough for once. 


EX PERIMENT XVI 


UT here, Pyrophilus, I muft advertife you, 

that ’tis not every yellow and every blue 
that, being mingled, will afford a green ; for in 
cafe one of the ingredients do not att only as en- 
dowed with fuch a colour, but as having a power 
to alter the texture of the corpufcles of the 
other, fo as to indifpofe them to reflect the 
light, as corpufcles that exhibit a blue or a yel- 
low are wont to reflect it; the emergent colour 
may be not green, but fuch as the change of 
texture in the corpufcles of one or both of the 
ingredients qualifies them to fhew forth: as for 
inftance, if you let fall a few drops of fyrup of 
violets upon a piece of white. paper, though 
the fyrup being {pread will appear blue, yet 
mingling with it two or three drops of the late- 
ly mentioned folution of gold, I obtained nota 
green but a reddifh mixture, which I expett- 
ed from the remaining power of the acid {alts 
abounding in the folution, fuch falts or faline 
{pirits being wont, as we fhall fee anon, though 
weakened, fo to work upon that fyrup as to 
change it into a red or reddifh colour. And to 
confirm that for which I alledge the former ex- 
periment, I fhall add this other, that having 
made a very ftrong and hich-coloured folution 
of filings of copper with {pirit of urine, though 
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the menftruum feemed plucted wich the metal, 
becaule I put in fo much filings, that many of 
them remained for divers days undiffulved at 
the bottom; yet having put three or four drops 
of fyrup of violets upon white paper, I fuund 
that the deep blue folution proportianabl, 
mingled with this other blue liquor, did not 
make a blue mixture, but, as I expected, a fair 
green, upon the account of the urinous falt that 
was in the menftruum. 


EXPERIMENT XIX, 


O thew the chymifts, that colours may be 
made to appear or vanifh, where there in- 
tervenes no acceffion or change either of the ful- 
phureous, or the faline, or the mercurial prin- 
ciple (as they fpeak) of bodies; I fhall not 
make ufe of the iris afforded by the glafs-prifm, 
nor of the colours to be feen in a fair morning 
in thofe drops of dew that do in a convenient 
manner reflect and refract the beams of light to 
the eye: but I will rather mind them of what 
they may obferve in their own laboratories, 
namely, that divers, if not all, chymical effen- 
tial oils, as alfo good fpirit of wine, being fha- 
ken till they have good ftore of bubbles, thofe 
bubbles will (if attentively confidered) appear 
adorned with various and lovely colours, which 
all immediately vanifh, upon the relapfing of 
the liquor that affords thofe bubbles their fkins, 
into the reft of the oil, or fpirit of wine; fo 
that a colourlefs liquor may be made in a trice 
to exhibit variety of colours, and may lofe 
them in a moment without the acceffion or 
diminution of any of its hypoftatical prin- 
ciples. And, by the way, ’tis not unworthy 
our notice, that fome bodies, as well colourlefs 
as coloured, by being brought to a great thin- 
nefs of parts, acquire colours though they had 
none before, or colours differing from them 
they were before endued with: For, not to in- 
fift on the variety of colours, that water, made 
fomewhat glutinous by foap, acquires when ’tis 
blown into fuch fpherical bubbles as boys are 
wont to make and play with ; turpentine 
(though it have a colour deep enough of its - 
own) may (by being blown into after a certain 
manner) be brought to afford bubbles adorned 
with variety of orient colours, which though 
they vanifh fome while upon the breaking of the 
bubbles, yet they would in all likelihood al- 
ways exhibit colours upon their fuperficies, 
(though not always the fame in the fame parts 
of them, but varied according to the ineidence 
of the fight, and the pofition of the eye) if 
their texture were durable enough. For I have 
feen one that was fkilled act fathioning glaffes 
by the help of a lamp, blowing fome of them 
fo ftrongly as to burft them ; whereupon it was 
found, that the tenacity of the metal was fuch, 
that before it broke, it fuffered irfelf to be re- 
duced into films fo extremely thin, that being 
kept clean they conftantly fhewed on their fur- 
faces (but after the manner newly mentioned) 
the. varying colours of the rain-bow, which 
were exceedingly vivid, as I had often oppor- 
tunity to obferve in fome, that I caufed pur- 

pofely to be made, to keep by me. 
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But left it fhould be objected, that the above- 
mentioned inftances are drawn from.tranfpa= 
rent liquors, it may poffibly: appear-not imper: 
tinent toadd, what I have fometimes thought 
upon, and feveral times tried, when I was con- 
fidering the opinions of the*chymifts about ‘co: 
lours. I took then a feather of a convenient 
bignefs and fhape, and holding it at a fit dif- 
tance betwixt my eye and the fun whén he was 
near the horizon, methought there appeared to 
me a variety of little rainbows, with differing 
and very vivid colours, of which none was 
conftantly to be feen in the feather ; the like 
phenomenon I have at other times (though not 


with altogether fo good fuccefs}) produced,- by’ 


interpofing at a due diftance a piece of ‘black 
ribband betwixt the almoft fetting fun and my 
eye ; not to mention the trials I have made to 
the fame purpofe, with other bodies. 


EXPERIMENT XxX. 


TTAAKE good fyrup of violets, impregna- 
T ted with the tincture of the flowers, drop 
a little of it upon a white paper, (for by that 
means the change of colour will be more con- 
fpicuous, and the experithent may be practifed 
in fmaller quantities) and on this liquor let fall 
two or three drops of fpirit either of falt or 
vinegar, or almoft any other emitiently acid li- 
quor, and upon the mixture of thefe you fhall 
find the fyrup immediately turned red: and 
the way of -effecting fuch a change has not 
beer’ unknown to divers perfons, who have pro- 
duced the like, by fpirit of vitriol, or juice of 
lemons, but have groundlefly afcribed the ef- 
fect to fome peculiar quality of thofe two liquors, 
whereas (as we have already intimated) almoft 
any acid falt will turn fyrup of violets red. But 
to improve the experiment, let me add what 
has not (that I know of) been hitherto obferv- 
ed, and has, when we firft fhewed it them, ap- 
peared fomething ftrange, even to thofe that 
have been inquifitive into the nature of colours ; 
namely, that if inftead of fpirit ofdale, or that 
of vinegar, you drop upon the fyrup of violets 
a little oil of tartar per dekquium, or the like 
quantity of folution of. pot-afhes, ‘and rub them 
together with your finger, you fhall find the 


falt. But ifthe fyrup be made green, that ar- 
gues the predominant falt to be of a nature re- 
pugnant to that of the tribe of acids. For, as 
I find that either fpirit of falt, or oil of vitri- 
ol, or aqua-fortis, or {pirit of vinegar, or juice 
of lemons, or any of the acid liquors I have 
yet hadvoccafion to.try, will turn fyrup of vio- 
lets of. a red, or at leaft ef a reddith colour; 
fo I have found, that.not only the volatile falts 
of all animal fub{fances I have ufed; as {pirit of 
hartfhorns of urine, of fal-armoniacls, of blood; 
€fc. bute alfo all the alcalizate falts I have em: 
ployed, as the folution. of falt of tartar; of pot- 
afhes, of common. woodsafhes, lime-water, 
fc, will immediately éhange the blue fyrup 
into a perfect green, And by the famie .way 
(to hint that upon the by) I elfewhere fhow you, 
both the changes that nature and time produce, 
in the more faline parts of fome bodies,:may be 
difcovered, and alfo how even fuch chymically 
prepared bodies, as belong not either to thé 
animal kingdom, or to the tribe of alcalies, may 
havé their new and fuperinduced nature fuceefs- 
fully examined. In this place I fhall only add, 
that not alone the changing: the colour of the 
fyrup requires, that the changing ‘body Be 
more ftrong of the acid, or other fort of ‘falt, 
that is predominant in it, than is requifite for 
the working upon the tincture of Agnum ne- 
phriticum ; but that in this alfo, the operation 
of the formerly mentioned falts upon our fy- 
rup, differs from their operation upon our tinc- 
tures ; that in this liquor, if the ceruleous co- 


-lour be deftroyed by an aeid falt, it may be re- 


Mtored by one that is either volatile, or lixiviate; 


whereas in fyrup of violets, though one of thefe 


contrary falts will deftroy the a¢tion of the 
other, yet neither of them will reftore the fy- 
rup to its native blue ; but each of them will 
change it into the colour which itfelf doth (if 
I may fo fpeak) affect, as we fhall have occa- 
fion to fhew in the notes oh the twenty-fifth 
experiment. 


EXPERIMENT X&L 


Ts: R E 1s a weed, more known to plow: 
i men than beloved by theth, whofe flow- 


53 


ers from their colour are commonly called bliie- Herbarifts 
bottles, .and corn-weed from their growing 4” me 
among corn. ‘Thefe flowers, fome ladies do, this elite 
uport the account of their lovely colour, think Cyanus 
worth the being candied, which when they are, yulg:ris 
they will long retain fo fair acolour, as makes ™° 
them a very fine fallad mn the winter. But f 


blue colour of the fyrup turned in a moment 
into a perfect green ; and the like may be per- 
formed by divers other liquors, as we may have 
occafion elfewhere to inform you. 


Annotation upon the Twentieth ExPERIMENT, 


Tue ufe of what we lately delivered con- 
cerning the way of turning fyrup of violets 
red or green, may be this; that, though it be 
a far more common and procurable liquor than 
the infufion of /ignum nephriticum, it may yet 
be eafily fubftituted in its room, when we have 
a mind to examine, whether or no the falt pre= 
dominant in a liquor or other body; wherein 
tt is loofe and abyndart, belong to the tribe of 
acid falts or not. For if fuch a body turn the 
fyrup of a red or reddifh purple colour, it does 
for the moft, part argue the body (efpecially if 
It. Ms a — liquor) to abound with acid 
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have tried, that when they‘are freflily gather- 
ed, they will afford a jutee, which when new- 
ly expreffed, (for in fome cafes it will foon 
enough degenerate) affords a very deep and 
pleafant blue. Now, (todraw this-to our-pre- 
{ent fcopé) by dropping on this frefh juice a 
little fpirit of falt, (that being the acid fpirit 
I had then at hand) it immediately. turned (a 


I predicted) into a red. And if inftedd of the 


four: fpirits I mingled with ita little ftrong fo- 
Jution of an alcalizate falt," it did prefently dift 
clofe.a lovely green ; the fanie changes being, by 
thofe differing forts offaline liquors, producible 
in this natural juice, that-we lately mentioned t6 

Pp have 
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have happened to that faCctitious mixture, the 
fyrup of . violets. And I remember, that find- 
ing this blue liquor, when frefhly made, to be 
capable of ferving in a pen for an ink of that 
colour, I attempted by moiftening one part of 
a piece of white paper with the {pirit of fale I 
have been mentioning, and another with fome 
alcalizate or volatite liquor, to draw a line on 
the leifurely dryed paper, that fhould even be- 
fore the ink was dry appear partly blue, part- 
ly red, and partly green: but though the lat- 
ter part of the experiment fucceeded: not well, 
(whether becaufe volatile falts are too fugitive 
to be retained in the paper, and alcalizate ones 
are too unctuous, os. fo apt to draw moifture 
from the air, that they keep the paper from 
drying well) yet the former part. fucceeded 
well enough; the blue and the red being con- 
fpicuous enough to afford a furprizing fpectacle 
to thofe, I acquaint not with (what I willing+ 
Jy allow you to call) the trick. 


Annotation upon the one and twentieth 
ExPERIMENT. 


UT left you fhould be temptedto think 
| (Pyropbhilus) that volatile or alcalizate falts 
change blues into green, rather upon the fcore 
of the eafy tranfition of the former colour in- 
to the latter, than upon the account of the tex- 
ture, wherein moft vegetables, that afford a 
blue, feem, though otherwife differmg, to be 
allied ; I will add, that when I purpofely dif- 
folved blue vitriol in fair water, and thereby: 
imbued fufficiently that liquor with that co- 
lour, a lixiviate liquor, and a urinous falt be- 
ing copioufly poured upon diftinct parcels of 
it, did each of them, though perhaps with 
fome difference, turn the liquor not green, but 
of adeep yellowifh colour, almoft like that of 
yellow oker; which colour, the precipitated 
corpufcles retained, when they had _leifurely 
fubfided in the bottom. What this precipi- 
tated fubftance is, it is not needful now to in- 
quire in this place, and in another I have 
fhewn you, that notwithftanding its colour, 
and its being obtainable from an acid men- 
ftruum by the help of falt of tartar, it is yet 
far enough from being the true fulphur of 
vitriol, 


EXPERIMENT XXII. 


UR next experiment (Pyrophilus) will 
| perhaps feem to be of a contrary nature 
to the two former, made upon fyrup of vio- 
Jets and juice of blue-bottles. For, as in 
them, by affufion of oil of tartar, a blueifh 
liquor is made green, fo in this, by the fole 
mixture of the fame oi, a greenifh liquor be- 
comes blue, The hint of this experiment was 
given us by the practice of fome Italian painters, 
who being wont to coynterfeit U/tra-marine 
Azure (as they call it) by grinding verdigreafe 
with fal-armoniac, and fome other faline ingre- 
dients, and letting them rot (as they imagine) 
for a good while together in a dunghill, we fup- 
pofed that the change of colour wrought in the 
werdigreafe by this way of preparation muft 
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proceed from the action of certain volatile and 
alcalizate falts, abounding in fome of the min- 
gled concretes, and brought to make a further 
diffolution of the copper abounding in the, 
verdigreafe; and therefore we eanjectured, 
that if both the verdigreafe, and-,fuch falts 
were diffolved in fair water, the {mall parts of 
both being therein more fubdivided and fet 
at liberty, would have better accefs to each o- 
ther, and thereby incorporate much the more 
fuddenly. And accordingly we found, that if 
upon a ftrong folution. of gaod French verdi- 
preafe (for it is that we are wont to imploy, 
as the beft) you pour a juft quantity of oil of 
tartar, and fhake them well together, you 
fhall immediately fee a notable change of co- 
Jour, and the mixture will grow thick, and: 
not tranfparent ; but if you ftay awhile, till the 
erofler part be precipitated to, and fettled in 
the bottom, you may obtain,a clear liquor of 
a very lovely colour, and exceeding delightful 
to theeye. But, you muft havea care to drop 
in a competent quantity of oil of tartar, for elie 
the colour will not be fo deep and rich; and 
if inftead of this oil you employ a clear 
lixivium of pot-afhes, you may have an azure 
fomewhat lighter or paler than, and therefore 
differing from, the former. And if inftead of 
either of thefe liquors, you make ufe of {pirie 
of urine, or of hartfhorn, you may, according 
to the quantity and quality of the fpirit you 
pour in, obtain fome further variety (though 
fcarce confiderable) of ceruleous liquors. And 
yet lately by the help of this urinous f{pirit we 
made ablue liquor, which not a few ingenious 
perfons, and among them, fome, who% pro- 
feffion makes them very converfant with co- 
lours, have looked upon with fome wonder. 
But thefe azure-coloured liquors fhould be. 
freed from the fubfiding matter, which the 
falts of tartar or urine precipitate out of them, 
rather by being decanted, than by filtration. 
For by the latter of thefe ways, we have fome- 
times found the colour of them very much 
impaired, and little fuperiour to that of the 
groffer fubftance, that 1s left in the filtre. 


EXPERIMENT XXIII 


HAT rofes held over the fume of ful- 

phur, may quickly by it be deprived of 
their colour, and have as much of their leaves, 
as the fume works upon, burned pale, is an 
experiment, that divers others have tried, as 
well as{. But (Pyropbilus) it may feem fome- 
what {trange to one that has never confidered 
the compounded nature of brimftone, that 
whereas the fume of fulphur will, as we have 
faid, whiten the leaves of rofes; that liquor, 
which is commonly called, oil of fulphur per 
campanam, becaufe it is fuppofed to be made 
by the condenfation of thefe fumes, in glaffes 
fhaped like bells, into a Jiquor, does power- 
fully heighten the tincture of red rofes, and 
make it more red and viwid, as‘we have eafily 
tried by putting fome red-rofe leaves, that had 
been long dried (and fo had loft much of their 
colour) into a phial of fair water. For a 
while after the affufion of a convenient quan~ 
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' tity of the liquor we are {peaking of, both the 


leaves sthemfelves, and the water they were 
fteeped in, difcovered a very frefh and lovely 
colour. - 


“EXPERIMENT XXIV, 


T may (Pyrophilus) fomewhat ferve to 1l- 

luftrate, not only the doétrine of pigments, 
and of colours, but divers: other parts of the 
corpufcujar philofophy, as that explicates' o- 
dours, and many other things, not as the 
{chools by airy qualities, but by real, though 
extremely minutebodies; toexamine, how much 
of the colourlefs liquor avery {mall parcel of 
a pigment may imbue with a difcernable co- 
Jour. And though there’be fcaree any thing of 
precifenefs to be expected from fuch trials, yet 
I prefumed, that (at leaft) I fhould be able to 
fhow a much further fubdivifion of the-parts of 
matter into vifible particles, than I have hither- 
to -found taken notice of, and than moft men 
would imagine; no body, that.I know of, hav- 
ing yet attempted to reduce this matter to any 
meafure, : : 

THe bodies, the moft promifing for fuch* 
a purpofe, might feem to be the metals, ef: 
pecially gold, becaufe of the multitude and 
minutenefs of its parts, which might be argued 
from the incomparable clofenefs of its texture : 
but though we tried a folution of gold made 
in aqua regia firft, and thenin fair water, yet 
in regard we were to determine the pigment 
we employed, not by bulk, but weight, and 
becaufe alfo, that the yellow colour of gold is 
but a faint one in comparifon of the deep co- 
lour of cochineal, we rather chofe this to make 
our trials with. But among divers of thefe it 
-will fuffice to fet down one, which was care- 


fully made in veffels conveniently fhaped, (and 


that in the prefence of a witnefs, and an affi- 
ftant ;) the fum whereof I find among my -4d- 
ver faria, regiftered in the following words. To 
which I fhall only premife, (to leffen the won- 
der of fo ftrange a diffufion of the pigthent) 
that cochineal will be better diffolved, -and 
have its colour far more heightened by fpirit 
of urine, than (I fay not by common water, 


but) by rectified fpirit of wine itfelf 


- Tue note If{poke‘of is this : [One grain of 
cochineal diffolved in a pretty quantity of fpi- 
rit of urine, and then diffolved further by de- 
‘grees in fair water, imparted a difcernable, 
though but a very faint colour, to about fix 
clafs-fulls of water, each of them containing 
about forty three ounces and a half, which a- 
mounts to above a hundred twenty ‘fivé thou- 
fand times its dwn weight. ] 


> a 
EXPERIMENT XXyV.. 


“YB LT may afford a confiderable hint (Pyre- 
‘i pbi/us) to him, that would improve the aft 
-of dying, toknow what change of colours :may 
be produced by the three feveral forts of falts 
-already often mentioned, (fome or other of 
‘which may be procured ‘in quantity at reafon- 
able rates) in the juices, decoétions, infufions, 
‘atid’ (inta word)’ the more foluble parts of. vé- 


Setables. And, though the defign of this dif- 
courfe be the improvement of knowledge, not 
of trades ; yet thus much I fhall not {cruple to — 
intimate here, that the blue liquors, mentiofed 
in the twentieth, and one and twentieth ex- 
periments, ate far from being the only vege- 
table fubftances upon which acid, urinous$ 
and alcalizate falts have the like operati6ns to- 
thofe recited in thofe two experiments. For 
Fipe privet berrieg (for inftance) being crufhed 
upon white paper, though they ftain it with a 
purplifh colour, yet if we let‘fall on fome part 
of it two or three drops of fpirit of falt, and 
on the other part a little more of the ftrong fo- 
lution of pot-afhes, thé former liquor imme- 
diately turned that part of the thick juice or 
pulp, on which it fell, into a lovely red, and 
the latter turned the other part of it into a de- 
lightful green. Though I will not undertake, 
that thofe colours in that fubftance fhall not be 
much more orient than lafting; and though | 
€Pyropbilus) this experiment may feem to be 
almoft the fame with thofe already delivered 
concerning fyrup of violets, and the juice of 
blue-bottles, yet I think it not amifs to take 
this occafion to inform you, that this experi- 
ment reaches much farther than perhaps you 
yet imagine, and may be of good ufe to thofe, 
whom it concerns to know -how dying ftuffs 
may be wrought upon by faline hquors, For, 
I have found this experiment to fucceed in fo 
many various berries,* flowers, bloffoms, and 
other finer parts of vegetables, that neither 
my memory, nor my leifure ferves me to enu- 
merate them, And it is fomewhat furprizing 
to fee, by how differingly-coloured flowers, ot 
bloffoms, (for example) the paper being ftained, 
will by an acid ‘fpirit be immediately ‘turned 
red, and by any alcaly: or any urinous. fpirit 
turned green ; infomuch that even the crufhed 
bloffoms of meferion, (which I gathered in 
winter and frofty weatlier) and thofe of peas, 
crufhed upon white paper, ‘how remote foever 
their colours be from green, would ina: moment 
‘pafs into a deep degree of that colour, upon 
the touch of an alcalizate liquor. To which 
let us add, that either of thofe new pigments 
(if I may fo call them) may, by the affufion of 
enough of a contrary liquor, be -prefently 
changed from red into green, and from green 
into red : which obfervation will hold alfo ih 
fyrip of violets, juices of blue-botrles, Se. 


ANNOTATION. | 


FTER what I have formerly delivered 

to evince that there are many jnftances, 
wherein new colours are.prodyced or aequited 
by bodies, which chymifts are wont to think 
deftitute of falt, or to whofe change of colouts 
no new.acceffion of faline particles.does appear 
to contribute ; I think we may fafely enough 
acknowledge, that we have taken notice of fo 
many changes made by the intervention of falts 
in the colours of mixed bodies, that it -has 
leffened our wonder, that though many chymifts 
‘are -wont.to afcribe the colours of fuch bodies to 
their fulphureous, ‘and ‘the refi ito them mercur 
tial principle + yet Paracelfas himfelf directs us 
: in 
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in the indagation of colours, to have an eye 
principally upon falts, as we find in that paf- 

face of his, wherein he takes upon him to ob- 

lige his readers much by inftructing them, of 

what things they are to expect the knowledge 

from each of the three diftinct principles of bo- 

dies, Alias (fays he) colorum fimilis ratio eft: 

de quibus brevem inflitutionem banc attendite, 
Paracelfus 9404 fcilicet colores omnes ex fale prodeant. Sal 
de Mineral. enim dat colorem, dat balfamum, And a little 
trad. 1. beneath ; Fam natura ipfe colores protrabit ex 
we ”™ fale, cuique {pectei dans illum, qui ipfi competit, 
&fc. After which he concludes ; Ltaque qui re- 
rum omnium corpora cognofcere vult, huic opus 

eft, ut ante omnia cognofeat fulpbur , ab hoc, qui 

defiderat novilffe colores, is [cientiam iftorum petat 

@ fale ; qui fcire vult virtutes, is fcrutetur ar- 

cana Mercurii. Sic nimirum fundamentum bau- 

ferit myfteriorum, in quotibet crefcenti indagan- 

dorum, prout natura cuilibet fpeciei ea ingefft. 

But though Paracelfus afcribes to each of his 

belaved hypoftatical principles much more 

than I fear will be found to belong to it; yet 


if we pleafe to confider colours, not as philo- - 


fophers, but as dyers, the concurrence of falts 


to the ftriking and change of colours, and . 


their efficacy, will, I fuppofe, appear fo con- 
fiderable, that we fhall not need to quarrel 
much with Paracelfus, for afcribing in this 
place (for I dare not affirm that he ufes to be 
{till of one mind) the colours of bodies to their 
falts, if by falts he here underftood not only 
elementary falts, but fuch alfo as are commonly 
taken for falts, as allom, cryftals of tartar, 
vitriol, 8c, becaufe the faline principle does 
chiefly abound in them, though indeed they 
be, as we elfewhere declare, mixed bodies, and 
have moft of them, befides what is faline, 
both fulphureaus, aqueous, and grofs or earthy 
arts. 
But though: (Pyrophilus) I have obferved.a 
red and green to be preduced, the former, by 
acid. falts, the latter by falts not acid, in the ex- 
preft juices of fo many differing vegetable fub- 
ftances, that the obfervation, if purfued, may 
prove (as I faid) of good ufe: yet,to fhow 
you how much even thefe effects depend upon 
the particular texture of bodies, I muft fub- 
join jome cafes wherein I (who am fomewhat 
backwards to admit obfervations for univerfal) 
had the curiofity to difcover, that the experi- 
‘ments would not uniformly fucceed ; and of 


thefe exceptions, the chief that I now remem- 


ber, are reducible to the following three. 


EXPERIMENT XXVI. 


AND, (firft) I thought fit to try the ope- 
ration of acid falts upon vegetable fub- 
{tances, that are already and by their own na- 
ture red. And accordingly I made trial upon 
fyrup of clove-julyflowers, the clear expreffed 
‘Juice of the fucculent berries of Spina Cervina, 
or buckthorn, (which I had long kept by me 
for the fake of its deep colour) upon red rofes, 
infufion of Brazil, and divers other vegetable 
fubftances, on fome of which crufhed (as is 
often mentioned) upon white paper (which is 


alfo to be underftood in moft of thefe experi- 


i 


ments, if- no circuniftance of them argue o- 
therwife) {pirit of falt either made no confider- 
able change, or altered the colour but from a 
darker to a lighter red. How it will fucceed 
in many other vegetable juices, and infufions 
of the fame colour, I have at prefent fo few at 
hand, that I muft leave you to find it out your 
felf. But as for the operation of the other forts 
of falts upon thefe red fubftances, I found it 
not very uniform, fome red, or reddifh infu- 
fions, as of rofes, being turned thereby into a 
dirty colour, but yet inclining to green. Nor 
was the fyrup of clove-julyflowers turned by 
the folution of pot-afhes to a much better, 
though fomewhat a greener colour. Another, 
fort of red infufions was by an alcaly not turned 
into a green, but advanced into acrimfon, as 
I fhall have occafion to note ere long. But 
there were other forts, as particularly the lovely 
coloured juice of buckthorn berries, that readily 
paffed into a lovely green. 


EXPERIMENT XXVIII. 


MONG other. vegetables, which we 
thought likely to afford exceptions to 

the general obfervation about the differing 
changes of colours produced by acid and ful- 
phureous falts, we thought fit to make trial 
upon the flowers of jafmin,: they being both 
white as to colour, and efteemed to be of a 
more oily nature than other flowers, Where- 
upon having taken the white parts only of the 
flowers, and rubbed them fomewhat hard with 
my finger, upon a piece of.clean paper, it ap- 
peared very little difcoloured. Nor had fpirit 
of falt, wherewith I moiftened one part of it, 
any confiderable operation upon it. But fpirit 
of urine, and fomewhat more effectually a 
{trong alcalizate folution, did immediately turn 


the almoft colourlefs paper moiftened by the 


juice of the jafmin, not as thofe liquors are 
wont to do, when put upon the juices of other 


flowers, of a good green, but of a deep, 


though fomewhat greenifh yellow ; which ex- 
periment I did afterwards at.feveral times re- 
peat with the like fuccefs. But it feems not 
that a great degree of unctuoufnefs is neceffary 
to the production of the like effects, for when 
we tried the experiment with the leaves of 
thofe purely white flowers that appear about 
the end of winter, and are commonly called 
{now-drops, the event was not much unlike 
that, which we have been newly mention- 


ing, 


EXPERIMENT. XXVIII. 


NOTHER fort of inftances to fhow 

how much changes of colours, effected by 
falts, depend upon the particular texture of the 
coloured bodies, hds been afforded: me by fé- 
veral yellow flowers, and other vegetables, as 
mary-gold leaves, early primrofes, frefh mad- 
der, &%c. For being rubbed upon white pa- 
per, tul they imbued it with their colour, I 
found not, that by the addition of alcalizate 
liquors, nor yet by that of an urinous fpirit, 
they. would be'turned either green or red: nor 


did , 


—sS——_- S,ltCtwO*~<“‘iti‘ PR 


of COLOURS. 


did fo acid a fpirit as that of falt, confiderably 
alter their colour, fave that it feemed a little to 
diluteit: Only in fome early primrofes it de- 
ftroyed the greateft part of the colour, and 
made the paper almoft white again. And 
madder alfo afforded fomething peculiar, and 
very differing from what we have newly men- 
tioned: for having gathered fome roois of it, 
and (whilft they’ were recent) expreffed upon 
white paper the yellow juice, an alcalizate fo- 
lution dropt upon it did not turn it either 
green or white, but red. And the bruifed 
madder itfelf being drenched with the like 
alcalizate folution, exchanged alfo its yel- 
lowifhnefs for a rednefs. 


An admonition touching the four preceding 
EXPERIMENT S$, 


AVING thus (Pyrophilus) given you 

divers inftances, to countenance the ge- 
neral obfervation delivered in the twenty fifth 
experiment, and divers exceptions whereby it 
ought tobe limited ; I muft leave the further 
inquiry into thefe matters to your own indu- 
ftry. For not remembring at prefent many of 
thofe other trials, long fince made to fatisfy 
my felf about particulars, and not having now 
the opportunity to repeat them, I muft content 
my felf to have given you the hint, and the 
ways of profecuting the fearch your felf; and 
only declare to you in general, that, as I have 
made many trials, unmentioned in this treatife, 
whofe-events were agreeable to thofe mentioned 
in the twenty-fifth experiment, fo (to name 
now no other inftances) what I have tried 
with acid and fulphureous falts upon the pulp 
of juniper berries, rubbed upon white paper, 
inclines me to think, that among that vafit 
multitude, and ftrange variety of plants that 
adorn the face of the earth, perhaps many o- 
ther vegetables may be found, on which fuch 
menftruums may not have fuch operations, as 
upon the juice of violets, peas-bicfloms, &c. 
no nor upon any of thofe three other forts of 
vegetables, that I have taken notice of in the 
three foregoing experiments: it fufficiently 
appearing even by thefe, that the effects of a 
falt upon. the juices of particular vegetables do 
very much depend upon their: particular tex- 
tures, 


EXPERIMENT XxXIX. 


VT may be of fome ufe towards the difcovery 

of the nature of thefe changes, which the 
alimental juice receives in fome vegetables, ac- 
cording to the differing degrees of their ma- 
turity, and according to ‘the differing kinds 
of plants of the fame denomination, to obferve 
what. operation acid, urinous, and alcalizate 
falts will have upon the juices of the feveral forts 
of the vegetable fubftances I have been men- 
tioning. 

To declare my meaning by an example ; 
IT took from the fame clufter one blackberry 
full ripe, and another that had not yet gone 
beyend a rednefs ; and rubbing a piece of white 
paper, with the former, I obferved that the 

Vo. II. 


juice adhering to it was of a dark reddifh co 


lour, full of little black ipecks, and that this 
juice, by a drop ofa ftrong Jixivium, was im- 
mediately turned into a greenifh colour deep 
enough ; by as much urinous fpirit, into a co- 
Jour much of kin to the former, though fome- 
what differing, and fainter ; and by a drop of 
{pirit of falt, into a fine and lightfume red: 
whereas the red berry’ being in like manner 
rubbed upon paper, left on it a red colour, 
which was very little altered by the acid fpirit 
newly named, and by the urinous and lixiviate 
{alts received changes of colour, diffcring from 
thofe that had been juft before produced in the 
dark juice of the ripe blackberry. 

J RemMemBeR 4alfo, that though the infu- 
fion of damafk rofes would as well, though 
not fo much, as that of red, be heightened by 
acid fpirits to an intenfe degree of rednefs, and 
by lixiviate falts be brought to a darkifh 
green; yet having for trial’s fake taken a rofe, 
whofe leaves, which were large and numerous, 
like thofe of a Provence rofe, were perfectly 
yellow, though in a folution of falt of tartar, 
they afforded a green blueifh tincture, yet I 
did not by an acid liquor obtain a red one ; all 
that the faline fpirit I employed performed, be- 
ine (if I much mif-remember not) to dilute 
fomewhat the yellownefs of the leaves. I would 
alfo have tried the tincture of yellow violets, 
but could procure none. And if, I were in 
thofe iflands of Banda, which are made fa- 
mous as well as rich, by being the almoit only 
place where cloves will profper, I fhould 
think it worth my curiofity to try, what ope- 
ration the three differing kinds of falts, I have 
fo often mentioned, would have upon the juice 
of this fpice, (expreffed at the feveral feafons 
of it) as it grows upon the tree. Since good 
authors inform us, (of what is remarkable) that 
thefe whether fruits, or rudiments of fruits, 
are at firft white, afterward green, and then 
reddifh, before they be beaten off the tree ; af- 
ter which being dried before they are put up, 
they grow blackith, as we fee them. And one 
of the recenteft Herbarifts informs us, that the 
flower grows upon the top of the clove itfelf, 
confifting of four fmall leaves, like a cherry- 
bloffom, but of an excellent blue. But (Pyro- 
philus) to return to our own obfervations, I 
fhall add, that I the rather chufe to mention to 
you an example drawn from rofes, becaufe that 
though I am aptto think, as I elfewhere ad- 
vertife, that fomething may be guefled at a- 
bout fome of the qualities of the juices of vege- 
tables, by the refemblance or difparity that we 
meet with in the changes made of their colours, 
by the operation of the fame kinds of falts ; yet 
that thofe conjectures fhould be very warily 
made, may appear, among other things, by 
the inftance I have chofen to give inrofes. For 
though, (as I formerly told you) the dried 
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leaves, both of the damafk, and of red ones, give ¢,, par. 
a red tinéture to water fharpened with acid falts,kinfon 7é. 
yet the one fort of leaves is known to have a Botan: 

: h f q 2ré. 9. 
purgative faculty, and the other are often, an 


divers ways employed for binding. 
Anp I alfo chufe (Pyropbilus) to fubjoin 
this twenty-ninth experiment to thofe that Bie 
cede 


cap 26. 
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cede it, about the change of the colours of ve- 
getables by falts, for thefe two reafons: the 
firft, that you may not eafily entertain fufpi- 
cions, if in the trials of an experiment of fome 
of the kinds formerly mentioned, you fhould 
meet with an event fomewhat differing from 
what my relations may have made you expect. 
And the fecond, that you may hereby be invi- 
ted ro difcern, that it may not be amifs to take 
notice of the particular feafons wherein you ga- 
ther the vegetables which in nicer experiments 
you make ufe of. For, if I were not hindered 
both by hafte and fome juftifiable confidera- 
tions, I could perhaps add confiderable in- 
{tances, to thofe lately delivered, for the mak- 
ing out of this obfervation; but for certain 
reafons I fhall at prefent fubftitute a remark- 
able paffage to be met with in that laborious 
Herbarift Mr. Parkinfon, where treating of the 
virtues of the (already divers times mentioned) 
buckthorn berries, he fubjoins the following ac- 
count of feveral pigments that are made of 
them, not only according to the feveral ways 
of handling them, but according to the differ- 
ing feafons of maturity, at which they are ga- 
thered. Of thefe berries, (fays he) are made 
three feveral forts of colours as they fhall be ga- 
thered, that is, being gathered while they are 
green, and kept dry, are called fapberries, which 
being freeped into fome allom-water, or frefh bruifed 
into allom-water, they give a reafonable fair yel- 
low colour which painters ufe for their work, 
aud book binders to colour the edges of books, and 
leather-adreffers to colour leather; as they ufe al- 
fo to make a green colour, called fap-green, taken 
from the berries when they are black, being brui- 
fed and put into a brafs or copper kettle or pan, 
and there fuffered to abide three or four days, or 
a little heated upon the fire, and fome beaten al- 
lom put unto them, andafterwards preffed forth ; 
the juice or liquor is ufually put into great blad- 
ders tied with firong thread at the head and hung 
up until it be dry, which is diffolved in water or 
wine, but fack (he affirms) zs the beft to preferve 
the colour from ftarving, (as they call it) that is, 
from decaying, and make tt bold frefh the longer. 
The third colour (whereof none, {ays he, that I 
can find have made mention but only Tragus) is 
a purplife colour, which is made of the berries 
Juffered to grow upon the bufbes until the middle 
or end of November, that they are ready to drop 
from the trees. 

Anp, Iremember (Pyrophilus) that I tried, 
with a ficcefs that pleafed me well enough, to 
make fuch a kind of pigment, as the painters 
Call fap-creen, by a way not unlike that de- 
hivered here by our author, but I cannot now 
find any thing relating to that matter among 
my loofe papers. And my trials were made fo 
many years ago, that I dare not truft my me- 
mory for circumftances, but will rather tell you, 
that in a noted colour-fhop I brought them 
by queftions to confefs to me, that they made 
their fap-green much after the ways by our Bota- 
nift here mentioned. And on thisoccafion I fhall 
add an obfervation, which though iz does not 
{trictly belong to this place, may well enough 
be mentioned here; namely, that I find by an 
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account given us by the learned C/u/ius, of ala- 
ternus, that even the groffer parts of the fame 
plant are fome of them one colour, and fome 
another: for fpeaking of that plant, he tells us, 
that the Portugals ufe the bark to dye their nets 
into a red colour, and with the chips of the 
wood, which are whitifh, they dye a blackifh 
blue. 


EXPERIMENT XXX. 


MONG the experiments that tend to 
fhew that the change of colours in bodies 

may proceed from the varied texture of their 
parts, and the confequent change of their dif- 
pofition to reflect or refract the light, that fort 
of experiments muft not be left unmentioned, 
which is afforded us by chymical digeftions. 
For, if chymifts will believe feveral famous 
writers about what they call the philofopher’s 
ftone, they muft acknowledge that the fame 
matter, fealed up hermetically in a philofophi-, 
cal egg, will, by the continuance of digeftion, 
or if they will have it fo (for it is not material 
in our cafe which of the two it be) of decoction, 
run through a great variety of differing co- 
lours, before it come to that of the nobleft 


elixir; whether that be fcarlet, or purple, or 


whatever other kind of red. But without 
building any thing on fo obrufe and queftion- 
able an operation, (which yet may be pertinent- 
ly reprefented to thofe that believe the thing) 
we may obferve, that divers bodies digefted in 
carefully clofed veffels, will in tract of time 
change their colour: As I have elfewhere 
mentioned my having, obferved even in re¢tified 
fpirit of hartfhorn, and as is evident in the pre- 
cipitations of amalgams of gold and mercury, 
without addition, where, by the continuance of 
a due heat, the filver-coloured amalgam is re- 
duced into a fhining red powder. Further in- 
ftances of this kind you may find here and 
there in divers places of my other effgys. And 
indeed it has been a thing, that has much con- 
tributed to deceive many chymifts, that there 
are more bodies than one, which by digeftion 
will be brought to exhibit that variety and fuc- 
ceffion of colours, which they imagine to be 
peculiar to what they call the ¢rue matter of 
the philofophers. But concerning this, I fhall 
refer you to what you may elfewhere find in the 
difcourfe written touching the paffive decep- 
tions of chymifts, and more about the produc- 
tion of colours by digeftion you will meet with 
prefently. Wherefore I fhall now make only 
this obferyation from what has been delivered, 
that in thefe operations there appears not any 
caufe to attribute the new colours emergent to 
the action of a new fubftantial form, nor to 
any increafe or decrement of either the falt, 
fulphur, or mercury of the matter that acquires 
new colours: for the veffels are clofed, and 
thefe principles, according to the chymifts, are 
ingenerable and incorruptible ; fo that the ef- 
fect feems to proceed from hence, that the heat 
agitating and fhuffling the corpufcles of the 
body expofed to it, does in procefs of time fo 
change its texture, as that the tranfpofed parts 
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do modify the incident light otherwife, than 
they did when the.matterappeared of another 
colour. 


EXPERIMENT XxXXI. 


MONG the feveral changes of colour, 
A which bodies acquire or difclofe by 
digeftion, it is very remarkable, that chymit{ts 
find a rednefs rather than any other colour in 
moft of the tinctures they draw, and even in 
the more grofs folutions they make of almoft 
all concretes, that abound either with mineral 
or vegetable fulphur, though the menftruum 
imployed about thefe folutions or tinctures be 
never fo limpid or colourlefs. 

Tus we have obferved inI know not how 
many tinctures drawn with fpirit of wine 
from jalap, guaiacum, and feveral other ve- 
getables ; and not only in the folutions of amber, 
benzoin, and divers other concretes made with 
the fame menftruum, but alfo in divers mineral 
tinctures, And, not to urge that familiar in- 
ftance of the ruby of fulphur, as chymifts up- 
on the fcore of its colour call the folution of 
flowers of brimftone, made with the fpirit of 
turpentine, nor to take notice of other more 
known examples of the aptnefs of chymical 
oils to produce a red colour with the fulphur 
they extract, or diffolve ; not to infift (1 fay) 
upon inftances of this nature, I fhall further re- 
prefent to you, as a thing remarkable, that 
both acid and alcalizate falts, though in moft 
other cafes of fuch contrary operations, in re- 
ference to colours, will, with many. bodies that 
abound with fulphureous, or with oily parts, 
produceared; asis manifeft partly in the more 
vulgar inftances of the tinétures, or folutions of 
fulphur made with lixiviums, either of calcin- 
ed tartat-or pot-afhes, and other obvious ex- 
amples, partly by this, that the true glafs of 
antimony extraéted with fome acid fpirits, with 
or without wine, will yield a red tincture, and 
that I know an acid liquor, which in a mo- 
ment will turn oil of turpentine into a deep 
red, But atnong the many inftances I could 
pive you of the eafy production of rednefs by 
the operation of faline fpirit, as well as of fpi- 
rit of wine; I remember two or three of thofé 
I have tried, which feem remarkable enough 
to deferve to be mentioned to you apart. 


EXPERIMENT XXXIl. 


UT before we fet them down, it will not 
perhaps appear impertinent to premife, 

_ Tar there feems to be a manifeft difpa- 
nity betwixt red liquors, fo that fome of them 
may be faid to have a genuine rednefs in com- 
parifon of others, that have a yellowifh réd- 
nefs : for if you take (for example) a good 
tincture of cochineal, dilute it ever fo much 
with fair water, you will not (as far as I can 
judge by what I have tried) be able to make it 
a yellow liquor. Infomuch that a fingle drop 
of arich folution of cochineal in fpirit of urine, 
being diluted with above an ounce of fair wa- 
ter, exhibited no yellowifhnefs at all, but a 
fair (though fomewhat faint) pink or carna- 
tion ; and even when cochineal was by degrees 


diluted much beyond the newly mentioned co- 
Jour, by the way formerly related to you in 
the twenty fourth experiment, I remember not, 
that there appeared in the whole trial any yel- 
low. But if you take balfam of fulphur (for 
inftance) though it may appear in a glafs, 
where it has a good thicknefs, tobe of a deep 
red; yet if you fhake the glafs, or pour a few 
drops on a fheet “of white paper, fpread- 
ing them on it with your finger, the balfam 
that falls back along the fides of the giafs, and 
that which ftains the paper, will app.ar yel- 
low, notred. And there are divers tinctures, 
fuch as that of amber made with fpirit of wine 
(to name now no more) that will appear either 
yellow or red, according as the veffels that 
they fill, are flender or broad. 


EXPERIMENT XXXII. 


UT to proceed to the experiments I was 

about to deliver: Firft, oil or fpirit of 
turpentine, though clear as fair water, being 
digefted upon the purely white fugar of lead, 
has, in a fhort time, afforded us a high red 
tincture, that fome artifts are pleafed to call 
the balfam of Saturn, which they very much 
(and probably not altogether without caufe) 
extol as an excellent medicine in divers out- 
ward affections. 


EXPERIMENT XXXIV. 


EX T, take of common brimftone fine- 


ly powdered five ounces, of fal-armoniac 


likewife pulverized an equal weight, of beaten 
quick-lime fix ounces, mix thefe powders ex- 
quifitely, and diftil them through a retort 
placed in fand by degrees of fire, giving at 
length as intenfe a heat as you well can in fand ; 
there will come over (if you have wrought 
well) a volatile tincture of fulphur, which may 
probably prove an excellent medicine, and 
fhould have been mentioned among the other 
preparations of fulphur, which we have elfe- 
where imparted to you, but that it is very per- 
tinent to our prefent fubjeét, the change of co- 
Jours, For though none of the ingredients be 
red, the diftilled liquor will be fo: and this 
liquor, if it be well drawn, will, upon a little 
agitation of the phial firft unftopped, (efpecially 
if it be held in a warmer hand) fend fortha 
copious fume, not red, like that of nitre, but 
white; and fometimes this liquor may be fo 
drawn, that I remember, not lang fince, I took 
pleafure to obferve in a parcel of it, that ingre- 
dients not red, did not only yield by diftulla- 
tion a volatile fpirit that was red, but though 
that liquor did upon the bare opening of the 
bottle it was kept in, drive us away with the 
plenty and fulphureous {cent of a white {team 
which it fent forth, yet the liquer itfelf being 
touched by our fingers, did immediately dye 
them black. 


EX PERIMENT XXXV. 


HE third and laft experiment I fhall 

now mention, to fhew how prone bodies 
abounding in fulphureous parts are to afford a 
red colour, isone, wherein by the operation of 
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by the name of Turnfol, our induftrious Parkin- 
fon, in the particular account he gives of the Parkin- 
plant that bears it, tells us alfo, That the derries, fon, Thea 
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a faline fpirit upon a white or whitifh body, 
which according to the chymifts fhould be al- 
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- quickly and much. 


duced, not (as in the former experiments) 
flowly, but in the twinkling of an eye, We 
took then cf the effential oil of anifeeds, which 
has this peculiarity, that in cold weather it 
lofes its Huidity and the greateft part of its 
tranfparency, and looks like a white or whi- 
tifh ointment, and near at hand feems to con- 
fit of a multitude of little foft fcales: of this 
coagulated ftuff we fpread a little with a knife 
upsn a piece of white paper, and letting fall 
ci it, and mixing with ic, a drop or two of 
oi! of vitriol, immediately (as we fore-faw) 
there emerged together with fome heat and 
fmoke, a blood-red colour which therefore was 
in a trice produced by two bodies, whereof 
the one had but a whitifh colour, and the o- 
ther (if carefully re¢tified) had no colour 


at all, 


EXPERIMENT XXXVI. 


UT on this occafion (Pyrophilus) we 

muft add once for all, that in many of the 
avove recited experiments, though the changes 
of colour happened as we have mentioned 
them ; yet the emergent or produced colour 
is oft-times very fubyect to deg-nerate, both 
Notwithftanding which, 
fince the changes, we have fet down, do hap- 
pen prefently upon the operation of the bodies 
upon each other, or at the times by us {peci- 
fied, thatis fufficient both to juftify our vera- 
city, and to fhew what we intend ; itnot being 
cffential to the genuinenefs of a colour to be 
durable, For a tading leaf, that is ready to rot, 
and moulder into duit, may have as true a yel- 
low, as a wedgeof gold, which fo obftinately 
refifts both time and fire. And the reafon 
why I take occafion from the former experiment 
to fuljoin this general advertifement, 1s, that 
I have feveral times obferved, that the mixture 
rcfulting from the oils of vitriol, and of ani- 
feeds, though it acquire a thicker confiftence 
than either of the ingredients had, has quickly 
loft its colour, curning ina very fhort time in- 
toa dirty grey, at leaft in the fuperficial parts, 
wherc it is expofed to the air : which lait cir- 
cumftance I thercfore mention, bccaufe that, 
though it feem probable, that this degenera- 
tion of colours may oft-times and in divers 
cafes proceed from the further action of the 
faline corpufcles, and the other ingredients 
upon one another, yet in many cafes much of 
the quick change of colours feems afcribeable 
to the air, as may be made probable by feveral 
reafons : the firft whereof may be fetched from 
the newly recited example of the two oils; the 
next may bc, that we have fometimes obferved 
long window-curtains of light colours to have 
that part of them, which was expofed to the 
airy when the window was open of one colour, 
and the lower part, that was fheltered from the 
air by the wall, of another colour: and the 
third argument may be fetched from divers 
obfervations, both of others, and our own; for 
of that pigment fo well known in painters fhops, 


«ben they are at their full maturity, have within 
them between the outer fkin and the inward kernel 
or feed, a certain juice or moifture, which being 
rubbed upon paper or cloth, at the firft appears 
of a frefo and lovely green colour, but prefently 
changeth into a kind of blueifh purple, upon the 
cloth or paper; and the fame cloth afterwards wet 
in water, and wrung forth, will colour the water 
into aclaret-wine colour; and thefe (concludes 
he) are thoferags of cloth,which are ufually called 
turnfol in the druggifts or grocers foops. And 
to this obfervation of our Botanift we will add 
an experiment of our own, (made before we 
met with that) which, though in many cir- 
cumftances very differing, ferves to prove 
the fame thing. For having taken of the 
deeply red juice of buckthorn berries, which 
I bought of the man that ufes to fell it to the 
apothecaries, to make their fyrup de /pina cer- 
vina, 1 let fome of it drop upon a piece of 
white paper, and having left it there for many 
hours, till the paper was grown dry again, I 
found what I was inclined to fufpect, namely, 
that this juice was degenerated from a deep 
red to a dirty kind of greyifh colour, which, 
in a great partof theftained paper, feemed not 
to have fo much as an eye of red: though a 
little fpirit of falt or diffolved alcali would turn 
this unpleafant colour (as formerly I told you 
it would change the not yet altered’ juice) into 
ared or green. And to fatisfy my elf, that 
this degeneration of colour did not proceed 
from the paper, I dropped fome of the deep 
red or crimfon juice upon a white glazed tile, 
and fuffering it todry on there, I found that 
even in that body, on which it could not foak, 
and by which it could not be wrought, it ne- 
verthelefs loft itscolour. And thete inftances 
(Pyrophilus) Tam the more careful to mention 
to you, that you may not be much furprifed or 
difcouraged, if you fhould fometimes mifs of 
performing punctually what I afirm my felf to 
have done in point of changing colours ; fince 
in thefe experiments the over-fight or neglect 
of fuch little circumftances, asin many others 
would not be perhaps coniiderable, may oc- 
cafion the mif-carrying of a trial. And I 
was willing alfo to take this occafion of adver- 
tifing you in the repeating of the experiments 
mentioned in the treatife, to make ufe of the 
juices of vegetables. and other things prepared 
for your trials, as foon as ever they are ready, 
left one or other of them grow lefs fit, if not 
quite unfit by delay; and to eftimate the e- 

vent of trials by the change, that is produced 
prefently upon the due and fufficient applica- 

tion of actives to paffives, (as they fpeak) becaufe 
in many cafes the effects of fuch mixtures may 

not be lafting, and the newly produced colour 

may in a little time degenerate. But (Pyro- 

philus) I forgot to add to the former obfervations 

lately made about vegetables, a third of the 

fame import, made in mineral fubftances, by 

telling you, thatthe better to fatisfy a friend 

or two in this particular, I fometimes made, 

according to fome conjectures of mine, this 

experlinent; 
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experiment; that having diffolved good filver 
in aqua-fortis, and precipitated it with fpirit of 
falt, upon the firft decanting of the liquor, the 
remaining matter would be purely white ; but 
after it had Jaina while wncovered, that part 
of it that was contiguous tothe air, would not 
only lofe its whitenefs, but appear of a very 
dark and almoft blackifh colour; I fay, that 
part that was contiguous to the air, becaufe if 
that were gently taken off, the fubjacent part 
of the fame mafs would appear very white, 
till that alfo, having continued a while expofed 
to the air, would likewife degenerate. Now 
whether the air perform thefe things by the 
means of a fubtile falt, which we elfewhere 
fhew it not to be deftitute of, or by a piercing 
moifture, that is apt eafily to inftnuate it {elf 
into the pores of fome bodies, and thereby 
change their texture, and fo their coiour ; or 
by folliciting the avolation of certain parts of 
the bodies, to which it is contiguous ; or by 
fome other way, (which poffibly I may elfe- 
where propofe and confider) J have not now 
the leifure to difcourfe. And for the fame 
reafon, though I could add many other in- 
ftances, of what I formerly noted touching 
the emergency of rednefs upon the digeftion 
of many bodies, infomuch that I have often 
feen upon the borders of France (and pro- 
bably we may have the like in Exgland) a fort 
of pears, which digeited for fome time with a 
httle wine, in a veffel exactly clofed, will in 
not many hours appear throughout of a deep 
red colour, (as alfo that of the juice, wherein 
they are ftewed, becomes) but even on pure 
and white falt of tartar, pure fpirit of wine, 
as clear as rock-water, will (as we elfewhere 
declare) by long digeftion acquire a rednefs: 
though I fay fuch inftances might be multi- 
plied, and though there be fome other ‘abvi- 
ous changes of colours, which happen fo fre- 
quently, that they cannot but be as well con- 
fiderable as notorious ; fuch as is the blacknefs 
of almoft all bodies burned in the open air ; 
yet our hafte invites us to refign you the exer- 
cife of inquiring into the caufes of thefe 
changes, And certainly, the reafon both why 
‘the foots of fuch differing bodies are almoft all 
of them all black, why-fo much the greater 
part of vegetables fhould be rather green than 
of any other colour, and particularly (which 
more directly concerns the place) why gentle 
heats do fo frequently in chymical operations 
produce rather a rednefs than any other colour 
in digefted menftruums, not only fulphureous, 
‘as {pirit of wine, but faline, as fpirit of vine- 
gar, may be very well worth a ferious inquiry ; 
which I fhall therefore recommend to Pyrophilus 
and his ingenious friends. 


EXPERIMENT XXXVI. 


i may feem fomewhat ftrange, that if 

you take the crimfon folution of cochjneal, 

or the juice of black cherries, and of fome o- 

ther vegetables that afford the like colour, 

(which becaufe many take but for a deep red, 

we aS Ae fometimes call it fo) and ler 
ou. Il, 


fome of it fall upon a piece of paper, a drop 
or two of an acid fpirit, fuch as {pirit of falr, 
Or aqua-fortis, will immediately turn it into a 
fair red. Whereas, if you make an infufion 
of brazil in fair water, and drop a little {pirit 
of falt or aqua-fortis into it, that will deftroy 
its rednefs, and leave the liquor of a yellow, 
(fometimes pale) I might perhaps plaufibly 
enough fay on this occafion, that if we confider 
the cafe a little more attentively, we may take 
notice, that the action of the acid fpirit feerns 
in both cafes but to weaken the colour of the 
liquor on which it falls, And fo though it 
deftroy rednefs in the tincture of brazil, as well 
as produce red in the tincture of cochineal, 
its operations may be uniform enough, fince as 
crimfon feems to be little elfe than avery deep 
red, with (perhaps) an eye of blue, fo fome 
kinds of red feem (as I haye lately noted) to 
be little elfe than heightned yellow. And con- 
fequently in fuch bodies, the yellow feems to 
be but a diluted red. And accordingly alcali- 
zate folutions and urinous fpirits, which feem 
difpofed to deepen the colours of the juicesand 
liquors of moft vegetables, wil] not only re- 
{tore the folution of cochineal and the infufien 
of brazil to crimfon, whence the {pirit of fale 
had changed them into a truer red ; but will 
alfo (as I lately told you) not only heighten 
the yellow juice of madder into red, but ad- 
vance the red infufion of brazil to a crimfon. 
But I know not whether it will not be much 
{afer to derive thefe changes from varied tex- 
tures, than certain kinds of bodies; and you 
will perhaps think it worth while, that I fhould 
add on this o¢cafion, that it may deferve fome 
{peculation, why notwithftanding what we 
have been obferving, thoygh blue and purple 
feern to be deeper colours than red, and there- 
fare the juices of plants of either of the two 
former colours may (congruoufly enough to 
what has been juft now noted) be turned red 
by fpirit of {alt or aqua-fortis, yet blue fyrup 
of violets and fome purples fhould both by 
oil af tartar and fpirjt of urine be changed 
into green, which feems to be not a deeper, 
but a more dilyted colour than blue, if not 
alfothan purple. 


EXPERIMENT XXXVII. 


T would much contribute to the hiftory of 
colours, if chymifts would in their labora- 
tories tale a heedful notice, and give us a 
faithful account of the colours obferved in the 
{teams of badies either fublimed or diftilled, 
and of the colours of thofe productions of 
the fire, that are made up by the coalition of 
thofe fteams. As (for inftance) we obferve 
in the diftilling of pure falt-petre, that at a 
certain ftafon of the operation, the body, 
though it feem either cryitalline, or white, 
affordsvery red fumes: whereas though vitriol 
be green or blue, the fpirit of it is obferved to 
come over in whitifh fumes, The like colour 
I have taken notice of in the fumes of feve- 
ral other concretes of differing colours, and 
natures, efpecially ie diftuled with ftrong 
fir CSe 
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fires. And we elfewhere note, that even 

foot, as black as it is, has filled our re- 

ceivers with fuch copious white fumes, that 

they feemed to have had their infides wafhed 

with milk. And no lefs obfervable may be 

the diftilled liquors, into which fuch fumes con- 

vene, (for though we will not deny, that by 

{kill and care a reddifh liquor may be obtained 
from nitre) yet the common fpirit of it, in 
the making even of which, ftore of thefe red 
fumes are wont to pafs over into the receiver, 

appears not to be at all red. And b-fdes, that 
neither the fpirit of vitriol, nor that of foot 1s 
any thing white; and, befides alfo, that as far 
as I have obferved, moft (for I fay not all) of 
the empyreumatical oils of wood, and other 
concretes, are cither of adeep red, or of a 
colour between red and black; befides chis, I 
fay, it is very remarkable, that notwithftand- 
ing that great variety of colours to be met with 
in the herbs, flowers, and other bodies wont 
to be dittilled si dalneo, yet (as far at leaft as 
our common diftulers experience reacheth) 
all the waters and {pirits that firft come over 
by that way of diftillation, leave the colours of 
their concretes behind them, though indeed 
there be one or two vegetables not commonly 
taken notice of, whofe diftilled liquors I elfe- 
where cbicrve to carry over the tincture of the 
concrete with them. And as in dittillations, 
foin fublimations, 1t were worth while to take 
notice of what comes up, in refercnce to our 
prefent feope, but purpofely performing them 
(as I have in fome cafcs donc) in conveniently 
fhaped glaffes, that the colour of the afcend- 
ing fumes may be difcerned ; for it may afford 
a Naturalift good information to obferve thic 
congruitics or the differences betwixt the colours 
of the afcending fumes, and thofe of che flowers 
they compofe by their convention. For it is 
evident, that thefe howers do many of them, 
in point of colour, much differ, not only from 
one another, but oft times from the concretes 
that afforded them. Thus, (not here to repeat 
what I formerly noted of the black foots of 
very diffcringly coloured bodies) though cam- 
phire and brimftone afford flowers much of 
their own colour, fave that thofe of brimitone 
arc wont to be a little paler, than the lumps that 
yielded them; yet even of red benzoin, that 
fublimed fubftance, which chymifts call its 
flowers, 1s wont to be white or whitifh. And 
to omit other inftances, even one and the fame 
black mincral, antimony, may be made to af- 
ford flowers, forme of them red, and fome grey, 
and, which is more ftrange, {ome of them 
purcly white. And it is the prefcription of 
fome glafs-men by exquifitcly mingling a con- 
venient proportion of brimftone, fal-armoniack, 
and quickfilver, and fubliming them together, 
to make a fublimate of an excellent blue; and 
though having caufed the experiment to be 
madc, we found the produced fublimate to be 
far from being of a lovely colour, (as was pro- 

mifud) that here and there it feemed blueifh, 

and at lcaft was of a colour differing enough 

from either of the ingredients, which is fuffici- 

ent for our prefent purpofe. But a much 

finer colour is promifed by fome of the empi- 


ricks, that pretend to fecrets, who tell us, 
that orpiment being fublimed, will afford a- 
mong the parts of it that fy upward, fome 
little maffes, which, though the mineral itfelf 
be of a good yellow, will be red enough to e- 
mulate rubies, both in colour and tranflucency. 
And this experiment may, for aught I know, 
fometimes fucceed; for I remember, that hav- 
ing in a {mall bolt-head purpofely fublimed 
fome powdered orpiment, we could in the 
lower part of the fublimate difcern here and 
there fome reddifh lines, though much of the 
upper part of the fublimate contifted of a mat- 
ter, which was not alone purely yellow, but 
tran{parent aimoft like a powder. And we 
have alfo this way obtained a fublimate, the 
lower part whereof though it confilted not of 
rubies, yet the {mall pieces of it, which were 
numerous enough, were of a pleafant reddith 
colour, and eliftered very prettily. But to in- 
fift on fuch kind of trials and obfervations, 
(where the afcending fumes of bodies differ in 
colour from the bodies themfelves) though it 
might indeed enrich the hiftory of colours, 
would rob me of too much of the little time I 
have to difpatch what I have further to tell you 
concerning them, 


EXPERIMENT XXXIX. 
AKE the dried buds (or blotloms) of 


the pomegranate tree, (which are com- 
monly calledin the fhops Ba/au/tiums 5) pull off 
the reddifh leaves, and by a gentle ebullition 
of them in fair water, or by a competent in- 
fufion of them in like water well heated, extract 
a faint reddifh tinéture,; which, if the liquor be 
turbid, you may clarify it by Altrating it. In- 
to this, if you pour a little good fpirit of u- 
rine, or fome other ipirit abounding in the 
like fort of volatile falts, the mixture will pre- 
fently turn of a darkifh green colour; but if 
initead of the forementioned liquor, you drop 
into the fimple infufion a little reétihed {piric 
of fea-falt, the pale and almoft colourlefs liquor 
will immediately not only grow more tranf- 
parent, but acquire a high rednefs, like that 
of rich claret wine; which fo fuddenly acqui- 
red colour may as quickly be deitroyed, and 
turned into a dirty blueifh green, by the af- 
fufion of a competent quantity of the above- 
mentioned {pirit of urine, 


ANNOTATION. 


IIIS experiment may bring fome light 

to, and receive fome froma couple of 

other experiments, that | remember [ have met 
with in the ingenious Gaffendus’s animadver- 
fions upon Epicurus’s philotophy, whilft I was 
turning over the leaves of thofe learned com- 
mentaries, (my eyes being too weak to let me 
read fuch voluminous books quite through ;) 
and I the lefs fcruple (notwithftanding my con- 
trary cuftom in this treatife) to fet down thefe 
experiments of another, becaufe I fhall a hitele 
improve the latter of them, and becaufe by 
comparing therewith that which I have laft ci- 
ted, we may be affifted to conjecture upon what 
account 
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account it is, that oil of vitriol heightens the 
tincture of red-rofe leaves, fince fpirit of falt, 
which 1s a highly acid menftruum, but other- 
wife differing enough from oil of vitnol; does 
the fame thing. Ourauthor’s experiments then, 
as we made them, are thefe: We took about a 
elafs-full of lukewarm water, and in it immerged 
a quantity of the leaves of fenna, and prefently 
upon the immerfion there did not appear any 
rednefs in the water, but dropping into it a 
little oil of tartar, the liquor foon difcovered 
a-rednefs to the watchful eye; whereas by a 
little of that acid liquor of vitriol, which is 
like the former undefervedly called oil, fuch a 
colour would not be extracted from the infufed 
fenna. On the other fide, we took fome red- 
rofe leaves dried, and having fhaken them into 
a glafs of fair water, they imparted to it no 
rednefs, but upon the affufion of a little oil of 
vitriol the water was immediately turned red, 
which it would not have been, if inftead of oil 
of vitriol, we had employed oil of tartar to 
produce that colour. Ihat thefe were Ga/fendus 
his experiments, I partly remember, and was 
affured by a friend, who lately tranfcribed them 
out of Gajfendus his book, which, I therefore 
add, becaufe I have not now that book at 
hand. And the defign of Gaffendus in thefe 
_ experiments our friend affirms to be, to prove, 
that of things not red a rednefs may be made 
only by mixture, and the varied pofition of 
parts, wherein the do¢trine of that {ubtile phi- 
lofopher doth not a little authorize what we 
have. formerly delivered concerning the emer- 
gency and change of colours. But the inftan- 
ces, that wé have out of him fet down, feem 
not to be the moft eminent, that may be pro- 
duced of this truth : for our next experiment 
will fhew the production of feveral colours out 
of liquors, which have not any of them any 
fuch colour, nor indeed any difcernable one at 
a'l. And whereas though our author tells us, 
that there was no rednefs either in the wa- 
ter, or the leaves of fenna, or the oil of tars 
tar; and though it be trué, that the predo- 
minant colour of the leaves of fenna be another 
than red, yet we have tried, that by fteeping 
that plant a night even in cold water, it would 
afford a very deep yellow or reddifh tincture 
without the help of the oil of tartar, which 
feems to do little more than affift the water to 
extract more nimbly a plenty of that red tinc- 
ture, wherewith the leaves of fenna do of 
themfelves abound, and having taken off the 
tincture of fenna, made only with fair water, 
before it grew to be reddifh, and decanted it 
from the leaves, we could not perceive, that 
by dropping fome oil of tartar into it, that 
colour was confiderable, though it were a little 
heightened into a rednefs, which might have 
been expected, if the particles of the oil did 
eminently co-operate, otherwife than we have 
exprefled, to the production of this rednefs, ° 
Anp as for the experiment with red-rofe 
leaves, the. fame thing may be alledged ; for 
we found that fuch leaves, by bare infufion for.a 
night and day in fair water, did afford us a 


tincture bordering at leaft upon rednefs; and - 


that colour being confpicuous in the leaves 


themfelves, would not by fome ftem fo much 
to be produced as to be extraéted by the affu- 
fion of oil of vitriol. And the experiment 
tried with the dry leaves of damafk rofes fuc- 
ceeded but imperfectly, but that is indeed ob- 
fervable to out author’s purpofe, that oil of tar- 
tar will not perform in this experiment what 
oil of vitriol doth : but becaufe this laft named 
liquor is not fo eafily to be had, give me leave 
to advertife you, that thé experiment will fuc- 
ceed, if inftead of it you employ aqua fortis: 
And though fome trials of our own formerly 
made, and others eafily deducible from what 
we have already delivered; about the different 
families and operations of falt, might enable us 
to prefent you an experiment upon red-rofe 
leaves, more accommodated to our author’s 
purpofe than that which he hath given us; 
yet our reverence to fo candid a philofopher, 
invites us rather to improve his experiment, 
than fubftitute another in its place. Take 
therefore of the tincture of red-rofe leaves, 
(for with damafk-rofe leaves the experiment 
fucceedeth not well) made as before hath been 
taught with a Jittle oil of vitriol, and a good 
quantity of fair water ; pour off this liquor into 
a clear phial half filled with limpid water, till 
the water held againft the light have acquired 
a competent rednefs, without lofing its tran{- 
parency ; into this tinéture drop leifurely a little 
good fpirit of urine, and fhaking the phial, 
which you muft ftill hold againft the light, 
you fhall fee the red liquor immediately turned 
into a fine greenifh blue, which colour was 
not to be found in any of the bodies, upon 
whofe mixture it emerged :-and this change is 
the more obfervable, becaufe in many bodies 
the degenerating of blue into red isufual enotigh, 
but the turning of red into blue is very unfre- 
quent. If atevery drop of {pirit of urine youfhake 
the vial containing the red tincture; you may 


delightfully obferve a pretty variety of colours ’ 


in the paflage of that tincture from a red to a 
blue, and fometimes we have this way hit up= 
on fuch a liquor, as being looked upon againtt 
and from the light, did feem faintly to emulate 
the abovementioned tincture of Lignum Ne= 
phriticum. And if you make the tinéture of 
red-rofes very high, and, without diluting it 


with fair water, pour on the fpirif of urine, 


you may have a blue fo deep as to make the 
liquor opacons ; but being dropt upon white 
paper, the colour will foon difclofe itfelf, Alfo 
having made the red, and confequently the 
blue tinéture very tranfparent, and fuffered it 
to reft in a {mall open phial for a day or two, 
we found, according to our conjecture, that 
not only the blue, but the red colour alfo vanifh- 
ed; the clear liquor being of a bright amber 
colour, at the’bottom of which fubfided a light, 
but copious feculency of almoft the fame co- 
lour, which feems to be nothing but the tinéted 
parts of the rofe-leaves drawn out by the acid 
{pirits of the oil of vitriol, and precipitated 
by the volatile falt of the {pirit of urine: which 
makes it the more probable, that the rednefs 
drawn by the oil of vitriol, was at leaft as well 
an extraction of the tinging parts of the rofes, 
as a production of rednefs. And laftly, if you 
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be deftitute of fpirit of urine, you may change 
the colour of the tin@ture of rofes with many o- 
ther fulphureous falts, as a ftrong folution of 
pot-afhes, oil of tartar, @c. which yet are 
feldom fo free from feculency, as the fpiri- 
tious parts of urine becomes by repeated di- 
{tillation. 


ANNOTATION. 


N this occafion, I call to mind, that I 

found a way of producing, though not 
the fame kind of blue, as I have been men- 
tioning, yet a colour near of kin to it, namely, 
a fair purple, by imploying a liquor not made 
red by art, inftead of the tmécture of red-rofes 
made with an acid fpirit: and my way was, 
only to take log-wood, (a wood very well 
known to dyers) having by infufion the pow- 
der of ita while in fair water made that liquor 
red, Idropt intoit a tantillum of an urinous 
{pirit, as that of fal-armoniack, (and I have 
done the fame thing with an alcali) by which 
the colour was ina moment turned intoa rich, 
and lovely purple. But care muft be had, 
that you let not fall into a fpoonful above two 
or three drops, left the colour become fo deep, 
as to make the liquor too opacous. And (to 
an{wer the other part of Gaffendus his experi- 
ment) if inftead of fair water, I infufed the 
Jogwood in water made fomewhat four by the 
acid fpirit of falt, I fhould obtain neither a 
purple liquor, nor a red, but only a yellow 
one. 


EXPERIMENT XL. 


HE experiment I am now to mention 

to you, Pyropbilus, 1s that which both 

you, and all the other Virtuofi that have feen 
it, have been pleafed to think very ftrange ; 
and indeed of all the experiments of colours 
I have yet met with, it feemsto be the fitteft 
to recommend the doctrine propofed in this 
treatife, and to fhew that we need not fuppofe, 
that all colours muft neceffarily be inherent 
qualities, owing from the fubftantial forms of 
the bodies they are faid to belong to, fince by 
a bare mechanical change of texture in the mi- 
-nute parts of bodies, two colours may in.a mo- 


ment be generated quite de zove, and utterly 


deftroyed. For there is this difference be- 
twixt the following experiment, and moft of 
the others delivered in thefe papers, that in 
this, the colour that the body already had, is 
not changed into another, but betwixt two 
bodies, each of them apart devoid of colour, 
theres in a moment generated a very deep co- 
lour, and which if it were let alone, would be 
permanent; and yet by a very {mall parcel of 
a third body, that has no colour of its own, 
(left fome may pretend I know not what an- 
tipathy betwixt colours) this otherwife per- 
manent colour will bein another trice fo quite 
deftroyed, that there will remain no foot-f{teps 
either of itor af any other colour in the whole 
mixture, 

Tse experiment is very eafy, and itis thus 
performed: Take good common fublimate, 
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and fully fatiate with it what quantity of wa- 
ter you pleafe, filtre the folution carefully 
through clean and clofe paper, that it may 
drop down as clear and colourlefs as fountain 
water. ‘Then, when you'll fhew the experi- 
ment, put of it about a fpoonful into a {mall 
wine-glafs, or any other convenient vefiel made 
of clear glafs, and dropping in three or four 
drops of good oil of tartar per deliquium, 
well filtred, that it may likewife be without co- 
Jour: thefe two limpid liquors will in the 
twinkling of an eye turn into an opacous mix- 
ture of a deep orange colour, which by keep- 
ing the glafs continually fhaking in your hand, 
you mult preferve from fettling too foon to the 
bottom; and when the fpectators have a little 
beheld this firft change, then you mutt pre- 
fently drop in about four or five drops of the 
oil of vitriol, and continuing to fhake the glafs 
pretty ftrongly, that it may the nimbler dif- 
fufe it felf, the whole colour, if you have gone 
{kilfully to work, will immediately-difappear, 


_and all the liqnor in the glafs will beclear and 


colourlefs as before, without fo much as a fedi- 
ment atthe bottom. But for the more srace- 
ful trial of this experiment, it will not be a- 
mifs to obferve, firft, that there fhould not 
be taken too much of the folution of fublimate, 
nor too much of the oil of tartar dropped in, to — 
avoid the neceflity of putting in fo much oil of © 
vitriol as may make an ebullition, and perhaps 
run over the glafs. Secondly, that it is con- 
venient to keep the glafs always:a little fhak- 
ing, both for the better mixing of the liquors, 
and to’keep the yellow fubftance from fub- 
fiding, which elfe it would in a fhort time do; 
though when it is fubfided it will retain its co- 
lour, and alfo be capable of being deprived of 
it by the oil newly mentioned. Thirdly, that 
if any yellow matter ftick at the fides of the 
plafs, it 1s but inclining the elafs, till the cla- 
rified liquor can wath along it, and the liquor 
will prefently imbibe it, and deprive it of its 
colour. 

Many have fometimes wondered, how I 
came to light upon this experiment; but the 
notions or conjectures I have about the differ- 
ing natures of the feveral tribes of falts, having 
led me to devife the experiment, it will not be 
difficult for me to give you the chymical reafon, 
if Imay fofpeak, of the phenomenon. Having 
then obferved, that mercury, being diffolved in 
fome menftruums, would yield adark yellow 
precipitate, and fuppofing that, as to this, 
common water, and the falts that ftick to the 
mercury would be equivalent to thofe acid 
menftruums, which work upon the quickfil- 
ver, upon the account of their faline particles, I 
fubftituted a folution of fublimate in fair water, 
inftead of a folution of mercury in aqua-fortis, 
or fpirit of nitre, that fimple folution being 
both clearer and free from that very offenfive 
{mell, which accompanies the folutions of 
mercury made with thofe other corrofive li- 
quors. Then I confidered, that that. which 
makes the yellow colour, is indeed but a pre- 
cipitate made by the means of the oil of tartar, 
which we drop in, and which, as the chymitts 
know, does generally precipitate meralline 
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bodies corroded by acid falts: fo that the co- 
Jour in our cafe refults from the coalition of the 
‘mercurial particles with the faline ones, where- 
with they were formerly affociated, and with 
the alcalizate particles of the falt of tartar that 
{wim up and down in the oil. Wherefore 
confidering alfo, that very many of the effects 
of lixiviate liquors, upon the folutions of other 
bodies, may be deftroyed by acid menftruums, 
as I elfewhere more particularly declare, I con- 
cluded, that if I chofe a very potently acid li- 
quor, which by its incifive power might undo 
the work of the oil of tartar, and difperfe a- 
gain thofe particles, which the other had by 
‘precipitation affociated, into fuch minute cor- 
pufcles as were before fingly inconfpicuous, 
they would become incon{fpicuous again, and 
confequently leave the liquor as colourlefs as 
before the precipitation was made. 

Turis, as I faid, Pyrophilus, feems to be 
the chymical reafon of this experiment ; that 
is fuch a reafon, as, fuppofing the truth of 
thofe chymical notions I have elfewhere I hope 
evinced, may give fuch an account of the phz- 
nomena as chymical notions can fupply us with: 
but I both here and elfewhere make ufe of this 
way of {fpeaking, to intimate that I am fuffici- 
ently aware of the difference betwixt a chymi- 
‘cal explication of a phzenomenon, and one that 
is truly philofophical or mechanical ; asin our 
prefent cafe, I tell you fomething, when I tell 
you that the yellownefs of the mercurial folu- 
tion, and the oil of tartar, is produced by the 
precipitation occafioned by the affufion of the 
Jatter of thofe liquors, and that the deftruction 
of the colour proceeds from the diffipation of 
that curdled matter, whofe texture is deftroyed, 
and which is diffolved into minute and invifible 
particles by the potently acid menftruum: which 
is the reafon, why there remains no fediment in 
the bottom, becaufe the infufed oil takes it up, 
and refolves it into hidden or invifible parts, as 
water does falt or fugar. But when I have 
told you all this, I am far from thinking I 
have told all that fuch an inquifitive perfon as 
your felf would know: for I prefume you 
would defire, as well as I, to learn (at leaft) why 
the particles of the mercury, of the tartar, and 
of the acid falts convening together, fhould 
make rather an orange colour than a red, or a 
blue, or a green, For itis not enough to fay 
what I related a little before, that divers mer- 
curial folutions, though otherwife made, would 
yield a yellow precipitate, becaufe the queftion 
will recur concerning them ; and to give ita 
fatisfattory anfwer, is, I freely acknowledge, 
more than I dare as yet pretend to. 

Bur to confirm my conjecture about the chy- 
mical reafon of our experiment, I may add; 
that as I have (viz, pag. 11. of this treatife) 
elfewhere (on another occafion) told you, with 
faline liquors of another kind and nature than 
falt of tartar, (namely, with {fpirit of urine, 
and liquors of kin to that) Ican make the mer- 
cury precipitate out of the firft fimple folution 
quite of another colour than that hitherto men- 
fioned ; nay, if inftead of altering the precipi- 
tating liquor, I altered the texture of the fub- 


Jimate in fuch a way as my notions about {alt 
Vou. IL. 


required, I could produce the fame phe@nome- 
non. For having purpofely fublimed together 
equal parts (or thereabout) of fal-armoniack 
and fublimate, firft diligently mixed, the at~ 
cending flowers being diffolved in fair water, 
and filtred, gave a folution limpid and colour- 
lefs, like that of the other fublimates, and yet 
an alcaly dropped intothis liquor did not turn 
it yellow but white. And upon the fame 
grounds we may with quickfilver, without the 
help of common fublimate, prepare another 
fort of flowers diffoluble in water without dif- 
colouring it, with which I could likewife do 
what I newly mentioned; to which fhall add, 
(what poffibly you will fomewhat wonder at) 
that fo much does the colour depend upon the 
texture refulting from the convention of the fe- 
veral forts of corpufcles, that though, in our ex- 


‘periment, oil of vitriol deftroys the yellow co- 
‘Jour, yet with quickfilver and fair water, by 
the help of oil of vitriol alone, we may eafily 


make a kind of precipitate of a fair and per- 
manent yellow, as you will ere long (in the 
forty fecond experiment of this third part) 
be taught. And I may further add, that I 
‘chofe oil of vitriol, not fo much for any other 
or peculiar quality, as for its being, when it is 
well rectified, (which it is fomewhat hazardous 


to bring it to be) not only devoid of colour 


and ill {mells, but extremely {trong and inci- 
five. For though common and undephlegma- 
ted aqua fortis will not perform the fame thing 
‘well, yet that which is made exceeding fttong, 
by being carefully dephlegmed, will do it pret- 
ty well, though not fo well as oil of vitriol’; 
which is fo ftrong, that even without rectifica- 
tion it may for a need be made ufe of, I will 
not here tell you what I have tried, that I may 
be able to deprive at pledfure the precipitate 
that one of the fulphureous liquors had made, 
by the copious affufion of the other ; becaufe 
I found, though this experiment is too tick- 
lifh to let me give a full account of it in few 
words, I fhall therefore tell! you, that it is not 
only for once, that the other above-mentioned 
experiment may be made, the fame numerical 
parcels of liquor being ftill employed in it. 
For after I have clarified the orange-coloured 
liquor, by the addition of as little of the oil 
of vitriol as will fuffice to perform the effect, 
I can again at pleafure reproduce the opacous 
colour, by the dropping in of frefh oil of tartar, 
and deftroy it again by the re-affufion of more 
of the acid menftruum; and yet oftener, if I 
pleafe, can I with thefe two contrariant liquors 
recall and difperfe the colour, though by reafon 
of the addition of fo much new liquor, in refe- 
rence to the mercurial particles, the colour will 
at length appear more dilute and faint. 


Mn Improvement of the fortieth EXPERIMENT. 


ND, Pyrophilus, to confirm yet further 

the notions that led me to think on ‘the 
propofed experiment, I fhall acquaint you with 
another; which, when [had conveniency, Ihave 
fometimes added to tt, and which has to the 
{pectators appeared little lefs odd than the firtt. 
And though becaufe the liquor, requifite to 
make the trial fucceed well, muft be on pur- 
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pofe prepared a-new a while before, becaufe it 
will not long retain its fitnefs for this work, I 
do but feldom annex this experiment to the o- 
ther; yet I fhall tell you how I devifed it, and 
how I make it. If you boil crude antimo- 
ny ina ftrong and clear lixivium, you fhall 
feparate a fubftance from it, which fome mo- 
dern chymifts are pleafed to call its fulphur, 
but how defervedly I fhall not here examine, 
having elfewhere done it in an opportune place; 
wherefore I fhall now but need to take notice, 
that when this fuppofed fulphur (not now to 
call it rather a kind of crocus) is let fall 
by the liquor upon its refrigeration, it of- 
ten fettles in flakes, or fuch-like parcels af 
a yellow fubftance, (which being by the pre- 
eedent diffolution reduced into minute parts, 
may peradventure be made to take fire much 
more eafily than the groffer powder of unpre- 
pared antimony would haye done.) Confider- 
ing therefor¢, that common {ulphur bojled in 
a lixivium, may be precipitated: out of it by 
rhenifh-wine or white-wine, which are foyri{h 
liquors, and havem them, as I elfewhere fhew, 
an acid falt ; and having found alfo hy trial, 
that with other acid liquors I could, precipi- 
tate out of lixiviate folvents fome other mi- 
neral concretions abounding with falphureoys 
parts, of which fort is crude antimopy 5 J cop- 
cluded it to be eafy to precipitate the antimony 
diffolved, as was ts mentioned, with the 
acid oil ef vitriol. And though cammoen fu}- 
phur yields a white precipitate, which the ¢hy- 
mifts eall lec fulphuris, yet I fuppofed the pre- 
cipitated antimony would be of a deep yellow 
colour, as well if made with oil of vitriql, as 
if made only by refrigeration and Jength of 
time. From this it was eafy ta deduce this 
experiment, that if you put into one glafs fome 
the frefhly impregnated and filtrated folytion 
of antimony, and into another fome of the 
orange-caloured mixture, (which | formerly 
fhewed you how to make with q mercurial 
folution and oil of tartar) a few dreps of o}! 
of vitrigl dropped into the laft mentioned glafs 
would, asI told you before, turn the deep 
ellow mixture into a clear liquor ; whereas a 
He of the fame oj] dropped out of the fame 
phial into the ather glafs, would prefently (but 
not without fome iJ] fcent) turn the mode- 
rately clear folution into adsep yellow fub- 
ftance. But this, asI faid, fucceeds not well, 
unlefs you employ a Jixivium that has but new~ 
ly diflolved antimony, and has not yet let it 
fall, But yet in fummer-time, if your lixivis 
wm have been duly impregnated and well 
filtred after it is quite cold, it will for fome 
days (perhaps much longer than I had occas 
fion to try) retain antimony enough to exhibit, 
upon the affufion of the corrofive oil, as much 
of a good yellaw fubftance as is neceffary to 
fatisfy the behelders of the poflibiliry of the 


experiment. 


Reflections upon the XLth experiment, compared 
with the Xth qnd XXth. 

HE knowledge of the diftinction of 

falts which we have propofed, whereby 

they are difcriminated into acid, volatile, or 
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falfuginous (if I may for diftmetion fake fo call 
the fugitive falts of animal fub{tances) and 
fixed or alcalizate, may poflibly (by that lit- 
tle part which we have already delivered, of 
what we could fay of its applicablenels) appear 
of fo much ufe in natural philofophy (efpecially 
in the practick part of it) that 1 doubt nat 
but it will be no unwelcome corollary of the 
preceding experiment, if by the help of it I 
teach you to diflinguifh which of thofe falig 
1s predominant in chymical liquors, as well as 
whether any of them be fo or not. Por thaugh 
in our notes upon the tenth and twent:eth expe- 
riments I have fhown you a way, by. means of 
the tincture of Liguums Nephriticum, ox of fyrup 
of violets, to difcover whether a propounded 
falt be acid or not; yet you can thereby only 
find in general that fuch and fich fajts belong 
not to the tribg gf acids, but cannot determine 
whether they belang. to the tribe. of urinous 


falts, (under which, for diftinctiqn fake, I come 


prehend -all thofe walatile falts of enimal ar o- 
ther {ubftances that are contrary to acids) or 
to that of alcalies, For as well: the one as the 


other of thefe fling-falphureaus falts wall reftore 


the cermleaus caloyr to the tincture of Lignya 


Nephriticum, and turn that of fyrup of violets 


into green, Wherefore this XLth experiment 


dogs gppartunely fypply the deficiency of thofe. 


For being follicitoys to find out fome ready 
ways of difcriminating the tribes of chymieal 
falts, I faund that all thofe I though: fit to 
make trialof, would, ifthey were of alixiviate 
nature, make with fublimate diffalved in fair 
water an orange tawny precipitate; whereas if 
they were of an uyrinous nature, the precipitate 
would be white and milky. So that having 
always by me fome fyrup of violets and fome 
folutian of fublimate, 1 can by the help of the 
firft.of thofe liquors difcover ina trice, whether 
the propounded falt or faline body be of ap 
acid: nature or no, if it be, I need (you know) 
ingnire no further ; but ifitbe not, I can very 
eafily, and as readily diftinguifh hetween the 
ather two kinds of falts, by the white or oranger 
colour that is immediately produced, by letting 
fall a few drops or grains of the falt to be ex- 
amined, intoa {poonful of the clear folution of 
fyblimate. For example, it has been fuppofed 
by fome eminently learned, that when fal 
armanjack being mingled with an alcali is for; 
ced from it by the fire in clofe veffels, the ver 
latile falt that will thereby be obtained (if the 
operation be fkilfully performed, ) is but a more 
fine and fubtile fart of fal-armoniack, which, 
it is prefumed, this operation does but more 
exquifitely purify than common folutions, fil, 
trations, andcoagulatiens. Butthis opinien may 
be eafily fhown ta be erroneous, .as by other 
arguments, fo particularly by the lagely deliver- 
ed method of diftinguifhing the tribes of fales, 
For the faline {pirit ef fal-armeniagk, as it ig 
inmapy other manifeft qualities very like the 
fpirit of urine, fo like, that i¢ will in a trice, 
make fyrup of violets of a lovely green, turn a 
folutian of good verdigreafe into an excellent 
azure, and make the {olution of a fublimate 
yield a white precipitate; infgmuch that in moft 
(for I fay not all of the experiments) where I 
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aim only at producing a fudden Ghange of co- 
Jour, I fcruple not to wie {pirie of fal-armoniack 
when it is at hand, initead of {pirit of urine, 
as indeed 1 feems chiefly to confaft (befides the 
phlegm that helps to make it fluid) of the vo- 
Jatile urinous falt (yet not excluding that of 
foot) that aboundg in the fa! armoniack and is 
fetat liberty from the fea-falt wherewith 1¢ was 
formerly affociated, and clogged, by the ope- 
ration of the alcali, that divides the ingredi- 
ents of fal armoniack, and retains that fea-falt 
with it felf: What ufe may be made of the like 
way of exploration in that inguiry which puz» 
zles fo many modern Naturalifts, whether the 
rich pigment (which we have often had oc-~ 
cafion to mention) belongs to rhe vegetable 
or animal kingdom, you may find in another 
place, wherel give you fome account of what | 
tried about cochineaj. But I think it needlefs 
tc exemplify here our methad by any ather 
Inftances, many fuch being to be met with in 
divers parts of this treatife; but I will rather 
advertife you, that by this way of examining 
chymical liquors, you may not only in moft cafes 
conclude afhrmatively, but in fome cafes ne- 
gatively. As fince fpirit of wine, and, as far 
as I have tried, thofe chymical eils which ar- 
tifts call effential, did net (when I ufed them 
as I had ufed the feveral families of falts upon 
that fyrup) turn fyrup of yiolets red or green, 
nor the {olution of fublimate white or-yellow ; 
J inferred it may thence be probably argued, 
that either they are deftitute of falr, or have 
fuch as belongs not to either of the three grand 
families often already mentioned. When I went 
to examine the fpirit of oak, or of fuch like 
concretes forced over through a retort, I found 
hy this means amongft others, that (as I elle- 
where fhow) thofe chymifts are much mifta- 
ken in it, that account it a fimple liquor, and 
one of their hypoftatical prineiples, For not to 
mention what phleem 15 may have, I found 
that with a few drops of one of -this fort of 
{pirits mixed with a good prapertien of fyrup 
of violets, I could change the colour and make 
it purplith, by the affinity of which colour to 
rednefs, Iconjectured that this {pirit had fome 
acid corpufeles in it; and accordingly I found, 
that as it would deftroy the blueneds of a tinc- 
ture of Aaguum Nephritiewm, fo being put up- 
an corals, it would-correde them, as common 
{pirit of vinegar, and other acid liquors are 
wont to da, And farther to examine whether 
there were not a great part of the liquor that 
wags not of an acid nature, having feparated 
the four or vinegar-like part from the reft, 
which (if.I miftake net) is far the more co- 
pious; we concluded, as we had conjectured, 
the other or remaining part, though it had a 
ftrong, tafte as well as {mell, to be of a nature 
differing from that of either of the three forts 
of falts above-mentianed, fince it did as little 
as fpirit of wine, and chymieal oils, alter the 
calour either of fyrup ef violets or {olution of 
{ublimate: whence we alfo inferred, that the 
change that had been made of that fyrup into 
a purple calour, was effected by the vinegar, 
that was one of the two ingredients of the li- 
quor, which was wont to pals fora fimple or 


uncompounded {pirit. And, upon this ac- 
count, it was of the {pirit of oak (and the like 
concretes) freed from its vinegar, that I elfe- 
where told you, thatI had nor then obferved 
it (and I have repeated the trial bac very 
lately) to deftnoy the ceruleous tinéture of 
Lignum Nephriticum. But this only en paf: 
fant; for the chief thing I had to add was 
this: That by the fame way may be examined 
and difcovered divers changes chat are pro- 
duced in bodies, either by nature only, or by 
art; either of them being able, by changing 
the texture of fome concrétes I could ‘name, 
to qualify them to operate after anew manner 
upon the above mentioned fyrup, or folution, 
or both: And by this means, to tell you that, 
upon the by, I have been able to difcover, 
that there may be made hadies, which thaugh 
they run per deliquium, as readily as falt of tar- 
tar, belong in other refpeéts, notto the family 
of alcalies, much lefs to that of falfuginous or 
that of acid falts. Perhaps too, I may know 
a way of making a highly Operative faline 
body, that fhall neither change the colour of 
fyrup of violets, nor precipitate the folution of 
fublimate ; and I can likewife, if I pleafe, con- 
ceal by what liquors I perform fuch changes of 
colour, as [have been mentioning to you, by 
quite altering the texture of {ome ordinary 
chymical productions, the exploration of which 
is the main ufe of the fortieth experiment, 
which I think teaches not a little, if it teach 
us to difcover the nature of thofe things (in 
teference to falt) that are obtained by the or- 
dinary chymical analyfis of mixed bodies, 
though perhaps there may be ather bodies pre- 
pared by chymiftry, which may have the fame 
effects in the change of colours, and yet be 
produred not from what chymifts call the re- 
olution of bodies, but from their cgmpofition. 
But the difcourfing of things of this nature is 
more proper for another place. I fhallt now 
only add, what might perhaps have been more 
{eafonably told you before ; That the teafon 
why the way of exploration of falts hitherto 
delivered fucceeds in the folution of fublimate, 
depends upon the particular texture of that fo- 
lution, as well as upon the differing natures of 
the faline liquors employed to precipitate it. 
For gold diffolvedin aqua regia, whether you 
precipitate it with oil of tartar, which isan al- 
cali, or with fpirit of urine, or fal armoniack, 
which belongs to the family. of volatile falts, 
will either way afford a yellow fubftance : 
though with fuch an acid liquor as, I fay not 
{pirit of falt, the body that yields it, being up- 
the matter an ingredient of aqua regis, but oil 
of vitriol it felf, I did not find that I could 
precipitate the metal out of the folution, or de- 
{troy the colour of it; though the fame oil of 
vitriol would readily precipitate filver diffolved 
in aqua-fortis. And if you diffolve pure fil- 
ver in aqua-fortis, nd fuffer it to fhoot into 
cryftals, the clear folution of thefe made in 
fair water, will afford a very white precipitate, 
whether it be made with an alcali, or an acid 
{pirit, as that of fale; whereas, which may 
feem fomewhat ftrange, with fpirit of fal ar- 
moniack (thac I ufed was made of _— 
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I could obtain no fuch white precipitate: that 
volatile fpirit, nor (as I remember) that of 
urine, fcarce doing any more than ftriking 
down a very {mall quantity of matter, which 
was neither white nor whitifh ; fo that the re- 
maining liquor being fuffered to evaporate till 
the fuperfluous moifture was gone, the great- 
eft part of the metalline corpuicles with the fa- 
Jine ones that had imbibed them, concoagu- 
lated into falt, as is ufual in fuch folutions, 
wherein the metal has not been precipitated. 


EXPERIMENT XLI. 


F kin to the laft or fortieth experiment 
is another which I remember I have 
fometimes fhewn to Virtuofi that were pleafed 
not to diflike it. JI took fpirit of urine made 
by fermentation, and with a due proportion 
of copper brought into {mall parts, I obtained 
a very lovely azure folution; and when I faw 
the colour was fuch as was requifite, pouring 
into a clean glafs about a fpoonful of this 
tincted liquor, (of which I ufed to keep a 
quantity by me) I could, by fhaking into it 
fome drops of ftrong oil of vitriol, deprive it 
in a trice of its deep colour, and make it look 
like common water. 


ANNOTATION. 


FiIS experiment brings into my mind 
this other, which oftentimes fucceeds 
well enough, though not quite fo well as the 
former; namely, that if into about a {mall 
{poonful of a folution of good French verdi- 
greafe made in fair water, I dropt and fhaked 
fome ftrong fpirit of falt, or rather dephlegmed 
aqua fortis, the greennedfs of the folution would 
be made in a trice almoft totally to difappear, 
and the liquor held againft the light would 
fcarce feem other than clear or limpid, to any 
but an attentive eye: which is therefore remark- 
able, becaufe we know that aqua fortis cor- 
roding copper, which is it that gives the co- 
lour to verdigreafe, is wont to reduce it to a 
green blue folution. But if into the other al- 
together or almoft colourlefs liquor I was 
{peaking of, you drop a juft quantity either 
of oil of tartar or {pirit of urine, you fhall find 
that after the ebullition is ceafed, the mixture 
will difclofe a lively colour, though fomewhat 
differing from that which the folution of verdi- 
ereafe had at firft. 


EXPERIMENT XLIL 


T NH AT the colour (Pyrophilus) of a body 

may be changed by a liquor which of it 
felt 1s of no colour, provided it be faline, we 
have already manifefted by a multitude of in- 
ftances. Nor doth it feem fo ftrange, becaufe 
faline particles {wimming up and down in li- 
quors, have been by many obferved to be very 
operative in the production and change of co- 
Jours. But divers of our friends, that are not 
acquainted with chymical operations, have 
thought it very ftrange that a white body, 
and a dry one too, fhould immediately acquire 
a rich new colour upon the bare affufion of 
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{pring-water deftitute as well of adventitious 
falt as of tincture. ‘ And yet ( Pyropbilus) the 
way of producing fuch a change of colours may 
be eafily enough lighted on, by thofe that are 
converfant in the folutions of mercury. For 
we have tried, that though by evaporating a 
folution of quickfilver in aqua fortis, and ab- 
{tracting the liquor till the remaining matter be- 
gan to be well, but not too ftrongly dried, fair 
water poured on the remaining calx made it but 
fomewhat yellowifh ; yet when we took good 
quickfilver, and three or four times its weight 
of oil of vitriol, in cafe we in a glafs retort pla- 
ced in fand drew off the faline menftruum 
from the metalline liquor, till there remained 
a dry calx at the bottom, though this precipi- 
tate were a {now-white body, yet upon pouring 
on it a large quantity of fair water, we did 
almoft in a moment perceive it to pafs from a 
milky colour to one of the lovelieft light yel- 
lows that ever we had beheld. Nor is the tur- 
bith mineral, that chymifts extol for its power 
to falivate, and for other virtues, of a colour 
much inferior to this, though it be often made 
with a differing proportion of the ingredients, 


a more troublefome way. For Beguinus, who Beguinus 
calls it Mercurius precipitatus optimus, takes to 17. Ciy. 


one part of quickfilver but two of liquor, and“ 
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that is rectified oil of fulphur, which is (in Eng“ *> 


land at leaft) far more fcarce and dear than oil 
of vitriol; he alfo requires a previous digefti- 
on, two or three cohobations, and frequent ab- 
lutions with hot diftilled water; with other 
prefcriptions, which though they may conduce 
to the goodnefs of the medicine, which is that 
he aims at, are troublefome, and, our trials 
have informed you, unneceffary to the obtaining 
the lemon colour, which he regards not, But 
though we have very rarely feen either in pain- 
ters {hops, or elfewhere, a finer yellow than that 
which we have divers times this way produced, 
(which is the more confiderable, becaufe du- 
rable and pleafant yellows are very hard to be 
met with, as may appear by the great ufe which 
painters are for its colour’s fake fain to make ‘of 
that pernicious and heavy mineral, orpiment; ) 
yet I fear our yellow is too coftly, to be like to 
be imployed by painters, unlefs about choice 
pieces of work, nor do I know how well it will 
agree with every pigment, efpecially, with 
oiled colours, And whether this experiment, 
though it have feemed fomewhat ftrange to 
moft we have fhewn it to, be really of ano- 
ther nature than thofe wherein faline liquors 
are employed, may, as we formerly alfo hinted, 
be fo plaufibly doubted, that whether the water 
poured on the calx, do barely by imbibing 
{ome of its faline parts alter its colour, by al- 
tering its texture, or whether by diffolving the 
concoagulated falts, it does become a faline 
menftruum, and, as fuch, work upon the 
mercury, I freely leave to you, Pyropbilus, to 
confider. And that I may give you fome af- 
fiftance in your inquiry, I will not only tell 
you, that I have feveral times with fair water 
wafhed from this calx, good ftore of ftrongly- 
tafted corpufcles, which by the abftraction of 
the menftruum, I could reduce into falt ; but 
I will alfo fubjoin an experiment, which I 

devifed, 
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devifed, to thew among other things, how 
much a real and permanent colour may be as 
it were drawn forth by a liquor that has nei- 
ther colour, nor fo much as faline or other ac- 
tive parts, provided’ it can but bring the parts 
of the body it imbibes to convene into clufters 
difpofed after themanner requifite to the ex- 
hibiting of the emergent colour, The expe- 
Timent was this, 


EXPERIMENT XULU. 


" ing beaten it to powder, and putit in- 
to a crucible, we kept it melted in a gerivle 
heat, till by the evaporation of fome parts; 
and the fhuffling of the reft, it had quite loft 
its former colour ; what remained we took out, 
and found it to bea friable calx, of a: dirty 
grey. On this-we poured fair water, which it 
did not colour green or blue, but only feemed 
to make ‘a muddy mixture with it, then {top- 
ping the phial wherein the ingredients were 
put, we let itiftand in a quiet place for fome 
days, and after many hours the water having 
diffolved a good part of the imperfectly cal- 
cined body, the vitriolate cotpufcles fwimming 
to and fro in the liquor, had time by their 
opportune occurfions to conftitute many little 
mafies of vitriol, which gave the water they 
impregnated a fair vitriolate-colour ; and: this 
liquor being poured off, the remaining dirty 
powder did in’ procefs of time communicate 
the like colour,. but not fo.deep, to a fecorid 
parcel of. clear water that we poured on it, 
But this experiment, Pyropbilus, is (to give 
you that hint by the way) of too luciférous a 
nature to be ,fit to be fully. profecuted, now 
that I ain in hafte, and willing to difpatch what 
remains. And we have already faid of it,. as. 
much as Is requifite to our prefent purpofe. 


EXPERIMENT XLIV..- 


T’ may. (Pyrophilus) fomewhat . contribute 

towards the fhewing how much fome co- 
lours depend upon the lefs or greater mixture,. 
and (as it'were) contemperation of the-Jight 
with fhades; :to obferve how that fometimes 
the number .dflparticles,: of .the fame colour, 
received into the pores ‘of ailiquor, or fwim- 
ming up.and-ddwn in it; do feerh much to vary: 
the colour:of:it. I. could: here prefent you 
with, particulan inftances to-fhow, how. in, ma- 
ny. (if not moft) confiftent bodies, if the co- 
Jour be nota light one, as white, yellow, or 
the like, -the clofenefs of parts in. the pigments: 
makes itilook blackith, though:when it is dif- 
played and-Jdid on thinly,. it will perhaps ap-. 
pear tobe. either. blue, -or-green, or red’ But 
the colours\of; confiftent: pigments, not being. 
thofe which:.the: preamble: of this experiment 
has ‘led you'.to txpect examples-in, I fhall take 
the ;inftances I amt now to ‘give you, rather 
from liquors than dry bodies.: . If then you put 
alittle fain water into a,clear and flender phial, 
(or rather. into one: of: thofé pipes of glafs, 
. ‘which. we, {hall by and by mention;) and let 
a into _——" drops of a ftrong decoction 
_ Vou. Il. : 


E took good common vitriol, and hav-' 


or infufion of cochineal, or (for want of that} 
of brazil; you may fee the tinéted drops de 
{cend like little clouds into the higuor ; through 


‘which, if, by fhaking the phial, you diffufe 


them, they will turn the water either of-a pink 
colour, or like that which is wont to be made by 
the wafhing of raw flefh in fair water; by drop- 
ping a little more of thé decéétion, you may 
heighten the colour into a fine red, almoft like 
that which ennobles rubies ; by continuing the 
affufion, you may bring the liquor to a kind 
of a crimfon, and afterwards to a dark and o- 
pacous rednefs, fomewhat like that of ‘clotted 
blood. And in the paffage of the liquor from 
one of: thefe:colours to the other, you may 
‘obferve, if you confider it .attentively, divers 
other lefs noted colours belonging to red, to 
which it is not eafy to give names ; efpecially 
‘confidering how much the proportion of the 
decoction to the fair water; and the ftrength 
of that.decottion, together: with that of the 
trajected light' and other .circumftances, thay 
vary the phenomena of this experiment, -For 
the convenienter making whereof, we ufe, in- 
ftead of a phial, any flender pipe of glafs of 
about a foot or more in lehgth, and about the 
thicknefs of a man’s litttle finger ; for, if leav- 
ing: one end of this: pipe. open, you feal up the 
other hermetically, (or at Jeaft ftop it exqui- 
fitely with a cork well fitted to it, and over= 
laid with hard’ fealing, wax tmhelted, and rub- 
bed upon. its) you fhall. have a glafs; wherein 
may be obferved the variations of the.cclours 
of liquors much better than. in large phials, ‘and 
wherein experiments of this nature may be well 
made with very {mall quantities of liquor. And 
if you pleafe, you may in; this pipe produce 
variety of: colours in the various parts ef the 
liquor, ‘and” keep: them fwimming upon one 
another unmixed for a.good while. And 
fome have marvelled to: fee, what variety of 
colours we ;have fometimes (but I confefs‘ ra- 
ther by chance than {kill} produced in thofe 
glafies, by the bare infufion of brazil, varioufly 
diluted’ with fair water, and altered by the in- 
fufion pf feveral chymical fpirits and other fa- 
line liquors devoid themfelves of colour: and 
when the whole liquor is reduced to an:uni- 
form degree of colour, I have taken pleafure 
to make that.very liquor feem to be of colours 
gradually diffeting, by filling with it olaffes of 
a conical figure, (whether the glafs have its bafis 
in the ordmary pofition,. orturned upwards.) 
And yet you need not glaffes of an extraordi- 
nary fhape, to fee an inftance of what the va- 
rious mixturé-of light and: fhadow can do in 
theidiverfifying: of thecolour. .For if you take 
but a large rourid phial, with a fomewhat long’ 
and flender neck, and filling it with our red 
infufion of brazil, hold it againft the light, 
you will difcern:a notable difparity:betwixt the 
colour of that part of the liquor which is- in 
the body of the phial, and that which is more 
pervious to the:light m the neck. Nay, T re- 
member, that:I once had a‘glafs and a blue 
hquor (canfifting chiefly,. or only, if my me- 
mory deceive: me not;. of a certain folution 
of verdigreafe) fo fitted:.for my: purpofe, that 
though in other glaffesithe experiment would 
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not fucceed, yet when that particular glafs was 
filled with that folution, in the body of the 
phial it appeared of a lovely blue, and in the 
neck, (where the light did more dilute the 
colour,) of a manifeft green; and though I 
{ufpected there might be fome latent yellownefs 
in the fubftance of the neck of the glafs, which 
might with the blue compofe that green, yet 
was I not fatisfied my felf with my conjecture, 
but the thing feemed odd to me, as well as to 
divers curious perfons to whom it was fhown. 
And I lately had a broad piece of glafs, which 
being looked on againft the light feemed clear 
enough, and held from the light appeared very 
lightly difcoloured ; and yet it was a piece 
knocked off from a great lump of glafs, to 
which if we rejoined it, where it had been 
broken off, the whole mafs was as green as 
erafs. And I have feveral times ufed bottles 
and {topples that were both made (as thofe, I 
had them from, affured me) of the very fame 
metal; and yet whilft the bottle appeared but 
inclining towards a green, the ftopple (by rea- 
fon of its great thicknefs) was of fo deep a co- 
Jour, that you would hardly believe they could 
poffibly be made of the fame materials. But 
to fatisfy fome ingenious men, on another oc- 
cafion, I provided my felf of a flat glafs, (which 


I yet have by me) with which if I look againft | 


the light with the broad fide obverted to the 
eye, It appears like a good ordinary window- 
glafs,; but if I turn the edge of it to my eye, 
and place my eye in a canvenient pofture in re~ 
ference to the light, it may contend for deep- 
nefs of colour with an emerald. And this 
greennefs puts me in mind of a certain thickith, 
but not confiftent pigment I have fometimes 
made, and can fhow you when you pleafe, 
which being dropped on a piece of white pa- 
per appears, where any quantity of it is fallen, 
of a fomewhat crimfon colour ; but being with 
one’s finger fpread thinly on the paper, does 
prefently exhibit a fair green : which feems to 
proceed only from its difclofing its colour up- 
on the extenuation of its depth into fuperfi- 
cies, if the change be not fomewhat helped by 
the colours degenerating upon one or other of. 
the accounts formerly mentioned. Let me 
add, that having made divers trials with that 
blue fubftance, which in painters fhops is called 
Litmafe, we have fometimes taken pleafure to 
obferve, that being diffolved in a due propor- 
tion of fair water, the folutien either oppofed. 
to the light, or dropped upon white paper, did 
appear of a deep colour betwixt .crimfon and 
purple; and yet that heing fpread very thin on 
the paper, and fuffered ta dry on there, the pa- 
per was wont to appear ftained of a fine blue. 


And to fatisfy my felf, that the diverfity came 


not from the paper, which one might fufpect 
capable of imbibing the liquor, and altering 
the colour, I made the trial upon a flat piece. 
of purely white glazed earth, (which J fome- 
times make ufe of about experiments of co- 
lours) with an event not unlike the former. 
Anp now I fpeak of litmafe, I will add, 
that having this very day taken a piece of it, 
that I had kept by me thefe feveral years, to 
make trials about colours, and having let fall a 
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few drops of the ftrong infufion of it in fatr 
water, into a fine cryftal glafs, fhaped hke an 
inverted cone, and almoft full of fair water, I 
had now (as formerly) the pleafure to fee, 
and to fhew others, how thefe few tinéted 
drops varioufly difperfing themfelves through 
the limpid water, exhibited divers colours, 
or varieties of purple and crimfon. And when 
the corpufcles of the pigment feemed to have 
equally diffufed themfelves through the whole 
liquor, I then by putting two or three drops 
of fpiric of falt, firft made an odd change in 
the colour of the liquor, as well as a vifible 
commotion among its fmall parts, and ina 
fhort time changed it wholly into a very glo- 
rious yellow, like that of a topaz. After which 
if I let fall a few drops pf the ftrong and hea- 
vy folution of pot-afhes, whofe weight would 
ag carry it to the fharp bottom of the glafs, 
there would foon appear four very pleafant 
and diftinét colours; namely, a bright, but 
dilute colour at the picked bottom of the glafs; 
a purple, a little higher; a deep and glorious 
crimfon, (which crimfon feemed to terminate 
the operation of the falt upward) in the con- 
fines betwixt the purple and the yellaw ; and 
an excellent yellow, the fame that before 
ennobled the whole liquor, reaching from 
thence to the top ofthe glafs, And if I pleaf- 
ed to pour very gently a little {pirit of fal- 
armoniack upon the upper part of this yellow, 
there would alfo be a purple or acrimfon, or 
both generated there, fo that the unaltered 
part of the yellow liquor appeared intercepted 
betwixt the two neighkouring colours. 

My fcope in this third experiment (Pyrophi- 
Jus) is manifold, as firft to invite you to be wary 
in judging of the colour of liquors in fuch 
glaffes as are therein recommended to you, 
and confequently as much, if not more, when 
you employ other glaffes. ‘ Secondly, that you 
may not think it ftrange, that I often content 
my felf to rub upon a piece of white paper 
the juice of bodies I would examine ; fince not 
only I could not eafily procure a fufficient 
quantity of the juices of divers of them, but 
in feveral cafes the trials of the quantities of 
fuch juices in glaffes would make us more liable 
to miftakes, than the way that in thofe cafes I 
have made ufe of. Thirdly, I hope you will 
by thefe and divers other particulars delivered 
in this treatife, be eafily induced to think that J 
may have fet down many phenomena very faith- 
fully, and juft as they appéared to me, and yet 
by reafon of fome unheeded circumftance in 
the conditions of the matter, and in the degree 
of light, or the manner of trying the experi- 
ment, you may find fome things to vary from 
the relations I make of them. Laftly, I de- 
figned to give you an opportunity to free your 
felf from the amazement which poffeffes molt 
men, at the tricks of thofe mountebanks that 
are commonly called water-drinkers. For 
though not only the vulgar, but even many per- 
fons that are far above that rank, have fo much 
admired to fee a man, after having drunk a 
great deal of fair water, to fpurt it out again 
in the form of claret-wine, fack, and milk, - 
that they have fufpected the intervening of = 
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gick, or fome forbidden means to effect what 
th.y conceived above the power of art 5. yet 
having once by charice- had occafion to oblige 
a wanderer -that «made profeffion of that and 
other jugeling tricks; I was eafily-confirmed by 
his ingenuous confeffion to me, that this fo 
much admired art, indeed confifted rather in 
a few tricks, than in any great fkill, in altering 
the nature and colours of things. And Iam eafy 
to be perfuiaded, that there may bea great deal 
of truth in a little pamphlet printed divers 
years ago in -Englifh, wherein the author un- 
‘dertakes to difcover, and that (if I miftake not) 
by the confeffton of fome of the accomplices 
_ themfelves, that a famous water-drinker, then 
much admired in England, performed ‘his pre- 
tended tranfmutations of liquors by the help of 
two or three inconfiderable preparations and 
mixtures of. not-unobvious liquors, and chiefly 
ofan infufion of brazil varioufly diluted and 
made-pale or yellowifh (and otherwife altered) 
with vinegar ; the reft of their work being per- 
formed by the fhape of the glaffes;- by craft 
and Jegerdemain. And for my part, that 
which I marvel at in this bufinefs, ts the drink- 
ers being able totake down fo much water, and 
fpout it out with that violence ; though cuf- 
tom and a vomit feafonably taken before hand, 
may in fome of them much facilitate the work. 
But as for the changes made in the liquors, 
they were but few and flight in comparifon of 
thofe, that the being converfant in chymical. 
experiments, and dextrous in applying them to 
the tranfmuting of colours, may eafily enough 
enable a man to make, as even what has been 
newly delivered in this, and the foregoing expe- 
riment ; efpecially if we add to it the things 
contained in the twentieth, the thtrty-ninth, 
and the” fortieth. experiments, may perhaps 
have already perfiiaded you. 


EXPERIMENT XLV. 


OU may; Iprefume, (Pyropbilus) have 

taken notice, that in this whole tréatife I 
purpofely decline (as far as.f well can) the 
mentioning of elaborate ehymical experiments, 
for fear of frighting you by their tedioufnefs 
and difficulty ; but yet, in confirmation of what 
I have been ‘newly’ telling you about the’ pof- 
fibility of varying the colours of liquors, bet- 
ter than the water-drinkers are wont to do, I 
fhall add, that Helmont ufed to make a pre- 
paration of fteel, which a very ingenious chy- 
mift, his fon’s friend, whom you know, fome- 
times. employs’ for a fuccedaneum to the Spaw-’ 
waters, by diluting this effentia martis iquida 
(as he calls it) with a due propartion of water, 
Now that'for which F mention ‘to you this pre-. 


mow he will nat refufe ty Fpropbiies) is thts, . 


that though the‘liquor (as'I‘can thew you when’ 
you pleafe)he almoft of the colour ofa German 
(not an Oriental} amethift, ‘and confequently 
remoteenough from green, yetavery few drops 
being let fall into: a large ‘proportion of good 
Rhbenifh, or ~ (in want''Q th 


turned thé. liquor into a lovely green, as I have 


aa that), white-wing, 
(which yer does notquite. # sf3ffy inimediately ’ 


not without delight fhown feveral curtous per- 
fons. By which phenomenon you may learn, 
among other things, how requifite it is‘in ex- 
periments about the changes of colours heed- 


fully to mind the circumftances of them: for 


water will not, as I have purpofely tried, cqn- 
cur to the production of any fuch green, nor 
did it give that colour to moderate fpirit of 
wine, wherein I purpofely diffolved it,’ and 
wine it felf is a liquor that few would fufpect 


of being able to work fuddenly any fuch change _ 


in a metalline preparation of this nature. And 
to fatisfy my {elf that this new colour proceeds 
rather from the peculiar texture of the wine, 
than from any greater acidity, that Rhenifh or 
white-wine (for that may not abfurdly be fuf- 
petted) has in comparifon of water; T pur- 
pofely fharpened the ‘folution of this effence in 
fair water, with a good quantity of fpirit of 
falt, notwithftanding which, the mixture ac- 
quired no greennefs. And to vary’ the expe- 
riment a little, I tried, that if into a glafs of 
Rhenifh wine made green by this effence, I 
dropped an alcalizate folution, or urinous fpirit, 
the wine would prefently grow turbid, and of 
an odd dirty colour : but if inftead of diffolving 
the effence in wine, I diffolved it in fair water, 
fharpened perhaps with a little fpirit of fale, 
then either che urinous fpirit of fal armoniack, 
or the folution of the fixed fale of pot-afhes, 
would immediately turn it of a yellowifh co- 
lour, .the fixed or urinous falt precipitating the 
vitriolate fubftance contained in the effence. 
But -here I mutt not forget to take notice of a 
cireumftance that deferves to be compared with 
fome part of the foregoing experiment ; for 
whereas our effence imparts a greennefs to 


wine, but not’ to water, the induftrious Olaus Libr: 2. — 


71 


Wormius in his late Mufeum tells us of a rare“? 3+ 


kind of turnfol, which he calls Bezetta Rubra, 
given him by an apothecary that knew not 
how it was made, whofe lovely rednefs would 
be eafily communicated to water, if it were 
immerfed in it; but fcarce to wine, and not 
at all to fpirit of wine : in whiclr laft circum- 
ftance it agrees with what" I lately told you of 
our effence, notwithftanding their difagree- 
ment in other, particulags. 


» 


E XP ERIMENT XLVI 


‘ E have often taken notice, as of 4 re“ 
YY = markable thing, that metals, as they ap- 
pear to the eye; before they come to be far- 
ther altered’ by: other bodies, do exhibit co- 
lours vety different fram thofe which the fire’ 
and the menftruum, either apart, or both to- 
gether, do produce in them ; :efpecially con-' 
fidering that thefe metalline.bodies are after all 
thefe difguifes reducible not only to their for- 
mer metalline confiftence, .and other more-ras 
dical properties, but totheir colour tod; as if 
nature had given divers metals to each of them 
adouble colour, an external, and an internal, 
But though upqna more attentive eonfideration. 


of this difference of colours, it feemed pro= 


bable to me than divers ¢for'T' fay not all} of 
chofe colours which we have juft now called*in- 
ternal, are rather produced'by the'coalition of 

7 metalline 


re. 
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metalline particles with thofe of the falts, or 
other bodies employed to work on them, than 
by the bare alteration of the parts of the me- 
tals themfelves ; and though therefore we may 
call the obvious colours natural or common, 
and the others adventitious : yet becaufe fuch 
changes of colours, from whatfoever caufe they 
be refolved to proceed, may be properly enough 
taken in to illuftrate our prefent fubyect, we 
fhall not {cruple to take notice of fome of them, 
efpecially becaufe there are among them fuch 
as are produced without theintervention of faline 
menftruums, Of the adventitious colours of 
metalline bodies the chief{orts feem to be thefe 
three : The firft, fuch colours as are produ- 
ced without other additaments by the action of 
the fire upon metals. The next, fuch as e- 
merge from the coalition of metalline particles 
with thofe of fome menftruum employed to 
corrode a metal or precipitate it; and the lait, 
the colours afforded by metalline bodies either 
colliquated with, or otherwife penetrating in- 
to, other bodies, efpecially fufible ones. But 
thefe (Pyrophilus) are only, as I told you, the 
chief forts of the adventitious colours of mietals, 
for there may others belong to them, of which 


I fhall hereafter have occafion to take notice of . 


fome, and of which alfo there poffibly may be 
others that I never took notice of. 

Awp to begin with the firft fort of colours, 
itis well enough known to chymifts, that tin 
being calcined by fire alone is wont to afford 
a white calx, and lead calcined by fire alone 
affords that moft common red powder we call 
minium : copper alfo calcined -per /é,. by a long 
or violent fire, is wont to yield (as far as I have 
had occafion to take notice of it) a very dark 
or blackifh powder ; that iron likewife may by 
the action of reverberated flames be turned 1n- 


- to a colour almoft like that of faffron, may be . 


eafily deduced from the preparation of that 
powder, which by reafon of its colourand of the 
metal itis made of,, 1s bychymifts called Cro- 
cus Martis per fe. And that mercury,:made by 
the ftrefs of fire, may be turned into a red 
powder, which chymifts call precipitate per /e, 
I elfewhere more particularly declare. | 


ANNOTATION IL 

T is not unworthy the admonifhing you, 

(Pjropbilas) ‘and it agrees“ véry well with 
our conjectures about the dependence of the 
change of a body’s colour upon that of its, tex- 
ture, that the fame metal may by the fucceflive 
operation of the fire receive divers, adventitious 
colours, as is evident in lead, which before it, 
come .to fo deep a colour as that of minium, 
may pafs through divers others. 


ANNOTATION IL 
N OT only the. calces,. but the glaffes of 


_ metals, ..vittified. ger, fe, may be of co-, 
_ lours differing from the natural, or dbyious co- 


Jour of the metal ;:as. J have obferved. in the 
glafs of lead, made. by; long expofing crude. 
lead toa violent fire, and what {Have abferved | 
about the glafs or flag.of -copper .(of which I 
can fhow you fome of an.odd kind,of texture). 


_ may,be elfewhere,,morg conyeniently related. 


- a 
weahiy : 


I have likewife feen a piece of very dark glafs, 
which an ingenious artificer that fhowed it 
me profeffed himfelf to have made af filver a- 
lone by an extreme violence (which feems to 
be no more than is needful) of the fire. 


ANNOTATION II. 


INERALS alfo by the aétion of the 

fire may be brought to afford colours 
very differing from their own, as I not long 
fince noted to you about the varioufly coloured 
flowers of antimony ; to which we may add 
the whitifh grey-colour of its calx, and the 
yellow or reddifh colour of the glafs, where- 
into that calx may be fluxed. 

AnD J remember, that I elfewhere told you, ° 
that vitriol calcined with avery gentle heat, 
and afterwards with higher and higher de- 
grees of it, may be made to pafs through feve- 
ral colours before it defcendsto a dark pur- 
plifh colour, whereto a ftrong fire is wont at 
Jength to reduce it. But to infift on the co- 
Jours produced by the operation of fire upon 
feveral minerals, would take up far more time 
than I have now to {pare. 


EXPERIMENT XLVIL 


HE adventitious colours produced up- 
on metals, or rather with them, by fa- 


a a 


mony, I can add fomething of my own, to 
what I fhall repeat about them; and divers 
experiments which are familiar to chymifts, are 
as yet unknown to the greateft part of inge- 
miousmen, iy. DS | 

TuartT gold diffolved in aqua-regia “ennobles 
the menftruum with its own colour, isa thing 
that you cannot (Pyrophilus) but have often 
feen, The folutions of mercury in aqua-fortis 
are not genérally taken notice of, to give 
any notable tincture to the menftrunum; bue 
fometimes when the liquor firft falls upon the 
quick-filver, Lhave obferveda very remarkable, 
though not durable greennefs, or bluenefs to 
be produced; which is a phenomenon not un- 
fit for you to.confider, though I have not now 
the leifure to difcourfe upon.it. ‘Tin corroded 
by aqua-fortis till,the menftruum will work no 
farther on it, becomes exceeding white; but, 
as we. elfewhere note, does very eafily of it 
felf acquire the confiftence, not of a metalline 
calx, but of a coagulated matter, which we 
have obferved with pleafure to look fo like, 
either to curdled milk, or curdled whites of 
eges, that aperfon unacquainted with fuch fo- 


_ lotions may eafily ,be miftaken init. But when 


I:purpofely prepared a menftruum that would 
diffolve it as aqua-fortis diffolves filver, and not 
barely corrode it, and quickly let it fall again, 
I. remember not that I took notice. of any par- . 
ticular colour in the, folution, as.if the more 
whitifh metals did not much tinge their men- 
ftroums, though the confpicuoufly coloured 
metals as gold, and. copper, do. ..For lead 
diffolved in fpirit of vinegar, or aqua-fortis 
givesajfolution clear.engugh,, and if the men-, 
- . {truum 
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ftruum be abftracted appears either diapha- 
nous or white. Of the colour of iron we have 
elfewhere faid fomething: and itis worth 
noting, that though if that metal be diffolved 
in oil of vitriol diluted with water, it affords a 
{alt or magiftery fo like in colour, as well as 
fome other qualities, to other green vitriol, 
that chymifts do not improperly call it Vztrio- 
lum Martis; yet I have purpofely tried, that, 
by changing the menftruum, and pouring 
upon the filings of fteel, inftead of oil of vi- 
triol, aqua fortis, (whereof, as I remember, I 
ufed four parts to one of the metal) I obtain- 
ed not a green, but a faffron colour folution ; 
or rather a thick liquor of a deep but yellowith 
red. Common filver, fuch as is to be met 
with in coins, being diffolved in aqua fortis, 
yields a folution tincted like that of copper, 
which is not to be wondered at, beeaufe in 
the coining of filver, they are wont (as we 
elfewhere particularly inform you) to give it 
an allay of copper, and that, which is fold in 
fhops for refined filver, 1s not (fo far as we 
have tried) fo perfectly free from that ignobler 
metal, but that a folution of it in aqua fortis 
will give a venereal tincture to the menftruum. 
But we could not obferve upon the folution of 
fome filver, which was perfectly refined, (fuch 
as fome that we have, from which eight or ten 
times its weight of lead has been blown off ) 
that the menftruum, though held againft the 
light in a cryftal phial, did manifeftly difclofe 
any tincture, only it feemed fometimes not to 
be quite deftitute of a little, but very faint 
blueifhneds. 

But here-I muft take notice, that of all 
the metals, there is not any, which doth fo 
eafily and conftantly difclofe its unobvious co- 
lour, as copper doth. For not only in acid 
menftruums, as aqua fortis and {pirit of vinegar, 
it gives a blueifh green folution, but if it be al- 
moft any way corroded, it appears of one.of 
thofe two colours, as may be obferved in ver- 
digreafe made feveral ways, in that odd pre- 
paration of Venus, which we elfewhere teach 
you to make with fublimate, and in the com- 
mon vitriols of Venus delivered by chymifts. 
And fo conftant is the difpofition of copper, not- 
withftanding the difgurfe artifts put upon it, to 
difclofe the colour we have been mentioning, 
that we have by forcing it up with fal-armo- 
niack obtained a fublimate of a blueifh colour. 
Nay, a famous Spagyrift affirms, that the very 
mercury of it is green; but till he teach us an 
intelligible way of making fuch a mercury, 
we mutt content ourfelves to inform you, that 
we have had a cupreous body, that was pre- 
cipitated out of a diftilled liquor, that feemed 
to be the fulphur of Venus, and feemed, even 
when flaming, of a greenifh colour. And in- 
deed copper is a metal fo eafily wrought-upon 
by liquors of feveral: kinds, that I fhould tell 
you, I know not any mineral, that will concur 


,to the production of fuch a variety.of colours 


as copper diffolved in feveral menftruums, as 
{pirit of vinegar, aqua fortis, aqua regis, fpirit 
of nitre, of urine, of foot, oils of feveral kinds, 
and I know not how many other liquors, 
if = variety of fomewhat differing colours 
. Vou. IL 


(that copper will be made to affume, as it is 
wrought upon by feveral liquors) were not com- 
prehended within the limits of greenifh blue, 
or bluifh green. | 
Anp yet I muft advertife you (Pyrophilus) 
that being defirous to try, if I could not make 
with crude copper a green folution without the 
blueifhnefs, that is wont to accompany its vul- 
gar folutions, I bethought my felf of ufing two 
menftruums, which I] had not known em- 
ployed to work on this metal, and which I had 
certain reafons to make trial of, as I fuccefs- 
fully did. ‘The one of thefe liquors (if I much 
mifremember not) was fpirit of fugar diftilled 
in a retort, which muft be warily done, (if 
you will avoid breaking your glaffes;) and the 
other oil or f{pirit of turpentine, which af- 
fords a fine green folution, that is ufeful to me 
on feveral occafions. And yet to fhew, that the 
adventitious colour may reftlt, as well from 
the true and permanent copper it felf, as the 
falts wherewith it 1s corroded, I fhall add, 
that if you take a piece of good Dantzick 
copperas, or any other vitriol, wherein Venus 
is predominant, and having moiftened it in 
your mouth, or with fair water, rub it upon a 
whetted knife, or any other bright piece of 
{teel or iron, it will (as we have have formerly 
told you) prefently {tain the fteel with a 
reddifh colour, like that of copper ; the rea- 
fon of which we muft not now ftay to in- 
quire. | 


ANNOTATION I 


PRESUME you may have taken notice 

(Pyrophilus) that I have borrowed fome 
of the inftances mentioned in this 47th expe- 
riment . from the laboratories of chymifts ; 
and becaufe in fome (though very few) other 
pafiages of this effay, I have likewife made ufe 
of experiments mentioned alfo by fome fpagy- 
rical writers, I think it-not amifs to .reprefent 
to you on this occafion once for all fome 
things, befides thofe which I intimated in the 
preamble of this prefent experiment. For be- 
fides, that 1t is very allowable for a writer to re- 
peat an experiment, which he invented not, in 
cafe he improve it ; and befides that many ex- 
periments familiar to chymiffs are unknown to 
the generality of learned men, who either ne- 
ver read chymical proceffes,. or never..under- 
ftood their meaning, or never durft believe 
them ; befides thefe things;.I fay, I fhall re- 
prefent, that, as to.the few experiments. I have 
borrowed from. the chymifts, if they be very 
vulgar, it would perhaps be difficult to afcriba 
each of them its own author, and it Is more 
than the generality of chymifts themielyes can 
do: and if they be not of:,very known and fa- 
miliar practice among then, imnlefs the authors, 
wherein I found them; had given me.canfe -to 
believe ‘themfelves had tried them, I iknow 
not why I might not \fet them downyias .a 
part of the phanomena of colours, which I pre- 
fent you; many things undmimoufly enough 
delivered as matters of. fact by I know.. not 
how many chymical:weiters,, being not ‘to. be 
relied on, upon the -fingle ‘authotity .of {ych 
authors : for inftance;:as a i deliver 


(perhaps 
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(perhaps amongift feveral deceitful proceffes) 
that faccharum Saturni with fpirit of turpentine 
will afford a baHam, fo Beguznus and many 
more tell us, that the fame concrete ( /accharum 
Saturni) will yield an incomparably fragrant 
fpirit, and a pretty quantity of two feveral 
oils. And yet fince many have complained, as 


well as I have done, that they could find no’ 


fuch odoriferous, but rather an il]-{cented liquor, 
and fcarce any oil in their diftillation of that 
fweet vitriol, a wary perfon would as little 
build any thing on what they fay of the former 
experiment, as upon what they averof the latter; 
and therefore I {crupled not to mention this 
red balfam, of which J fave not feen any, {but 
what I made) among my other experiments 
about rednefs. 


ANNOTATION IL. 


KAZE have fometimes had the curiofity to 

try, what colours minerals, as_tin-glafs, 
antimony, fpelter, fc, would yield in feveral 
menftruums ; nor have we forborn to try the 
colours of ftones, of which that famous one, 
(which Fe/mont calls Paracelfus’s Ludus) though 
it be digged out of the earth, and feem a true 
{tone, has afforded in menftruums capable to 
diffolve {o folid a ftone, fometimes a yellowith, 
fometimes a red folution, of both which I can 
fhew you. But though I have from minerals 
obtained with feveral menftruums very differing 
colours, and fome fuch as, perhaps, you would 
be furprized to fee drawn from fuch bodies; yet 
I muft now pafs by the particulars, being defi- 
rous to put an end to this treatife, before I put 
anend to your patience and my own. 


ANNOTATION IU. 

ND yet before I pafS to the next experi- 
ment, I muft put you in mind, that the 
colours of metals may in many cafes be further 
altered by employing, either precipitating falts, 
or otherconventent fub{tances to act upon their 
folutions. Of this you may remember that I 
have given you feveral inftances already, to 
which may be added fuch as thefe ; thatif quick- 
filver be diffolved in aqua fortis, and precipi- 
tated out of the folution, either with water im- 
pregnated with fea-falt, or with the fpirit of 
the concrete, it falls to the bottom in the 
form of a white powder ; whereas if it be pre- 
cipitated with an alcali, it will afford a yel- 
lowifh or tawny powder; and if there be no pre- 
cipitation made, and the menftruum be drawn 
off with a convenient fire, the corroded mer- 
cury will remain in the bottom, in the form of 
a fubftance, that may be made to appear of dif- 
fering colours by differing degrees of heat : As 


I remember, that jately having purpofely ab- 


{tracted . aqua fortis from fome quickfilver, that 
we had diffolved in it, fo that there remained 
a white calx, expofing that to feveral degrees 
of fire, and afterwards to a naked one, we 
obtained fome new colours, and at length the 
greateft part of the calx lying at the bottom 
of the phial, and being brought partly to a deep 
yellow, and partly to a red colour, the reft 
appeared elevated to the upper part and neck 
of the phial, fome in the form of reddifh, 


Part III. 


and fome of an afh-colour fublimate. But of 
the.differing colours, which by differing ways 
and working of quickfilver with fire, and fa- 
line bodies, may be produced in precipitates, I 
may elfewhere have occafion to take further 
notice. I alfo told you not long fince, that if 
you corrode quickfilver with oil of vitriol in- 
ftead of aqua fortis, and abftraét the men- 
{truum, there will remain a white calx, which 
by the affufion of fair water prefently turns in- 
to a lemon colour. And even the fucceda- 
neum to a menftruum may fometimes ferve the 
turn, to change thecolours of a metal. The 
lovely red, which painters call vermilion, is 
made of mercury, which is of the colour of 
filver; and of brimftone, which is of kin to that 
of gold, fublimed up together in acertain pro- 
portion, as is vulgarly known to Spagyrifts. 


EXPERIMENT XLVII. 


HE third chief fort of the adventitious 
colours of metals is that, which is pro- 
duced by affociating them (efpecially when 
calcined} with other fufible bodies, and prin- 
cipally Venice, and other fine glafs, devoid of 
colour. 

I Have formerly given you an example, 
whereby it may appear, that a metal may im- 
part to glafs a colour much differing from its 
own, when I told you how with filver I had 
given glafs a lovely golden colour. And I 
fhall now add, that I have learned from one 
of the chief artificers, that fells painted glafs, 
that thofe of his trade colour it yellow with a 
preparation of the calx of filver. Though hav- 
ing lately had occafion among other trials to 
mingle a few grains of fhell-fitver (fuch as is 
employed with the pencil and pen) with a con- 
venient proportion of powdered cryftal olafs, 
having kept them two or three hours in fufion, 
J was {urprized to find the colliquated mafs to 
appear, upon breaking the crucible, of a lovely 
faphirine blue ; which made me fufpect my fer- 
vant mighthave brought me a wrong crucible : 
but he conftantly affirmed it to be the fame, 
wherein the filver was put, and confiderable 
circumftances countenanced his affertion, fo 
that till I have opportunity to make farther 
trial, I cannot but fufpect, either that filver, 
which is not (which is not very probable) 
brought to a perfect fufion and colliquation 
with gla{fs, may impart to it other colours than 
when nealed upon it; or elfe (which is lefs un- 
likely) that though filver-beaters ufually chufe 
the fineft coin they can get, as that which is 
moft extenfive under the hammer, yet the fil- 
ver leaves, of which this fhell-filver was made, 
might retain fo much copper, as to enable it to 
give the predominant tincture to the glafs, 

For, I muft proceed to tell you (Pyraphilus) 
as another inftance of the adverititious colours 
of metals, that, which is fomething ftrange, 
namely, that, though copper calcined per fe 
affords but a dark and bafely coloured calx, yet 
the glafs-men do with it, as themfelves inform 
me, tinge their plafs green. And I remem- 
ber, that when once we took fome crude cop- 
per, and by frequent ignition quenching it in 

water 
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water had reduced it toa dark and1ll-coloured 
powder, and afterwards kept it in fufion in a- 
bout a hundred times its weight of fine glafs, 
we had, though not a green, yet a blue co- 
loured mafs ; which would perhaps have been 
green, if we had hit right upon the proportion 
of the materials, and the degree of fire, and the 
time wherein it ought to be kept in fufion ; fo 
plentifully does that metal abound in a vene- 
real tinéture, as artifts call it, and in fo many 
ways does it difclofe that richnefs. But though 
copper do, as we have faid, give fomewhat 
near the like colour to glafs, which it does to 
aqua fortis, yet it feems worthy to enquire, 
whether thefe new colours, which mineral bo- 
dies difclofe in melted glafs, proceed from the 
coalition of the corpufcles of the mineral with 
the particles of the giafs as duch, or from the 
action (excited or actuated by fire) of the alca- 
lizate falt (which is a main Ingredient of glafs) 
upon the mineral body, or from the concur- 
rence of both thefe caufes, or elfe from any o- 
ther. But to return to that which we were fay- 
ing, we may obferve, that putty made by cal- 
cining together a proportion of tin and lead, as 
it isit felf a white calx, fo does it turn the 
pitta di cryftalle (as the glafs-men call the mat- 
ter of the purer fort of giafs, wherewith it is 
colliquated) into a white mafs; which, if it be 
opacous enough, is employed, as we elfewhere 
But of the colours, 
which the ether metals may be made to pro- 
duce in colourlefs glafs, and other vitrifiable 
bodies, that have native colours of their own, 
T muft leave you to inform your felf wpon trial ; 
or at leaft muft forbear to do it till another 
time, confidering how many annotations are 
to follow, upon what has in this and the two 
former experiments been faid already. 


ANNOTATION I. 


VW HEN the materials of glafs being melt- 

ed with calcined tin, have compofed a 
ma{s undiaphanous and white, this white amel 
is as 1t were the bafis of all thofe fine concretes, 
that gold{miths and feveral artificers employ in 
the curious art of enamelling. For this white 
and fufible fubftance will receive into it felf, 
without fpoiling them, the colours of divers 
other mineral fubftances, which like it will en- 
dure the fire. 


ANNOTATION I. 


§ © that as by the prefent (XLVII) expe- 

riment it appears, that divers minerals will 
impart to fufible maffes colours differing from 
their own ; foby the making and compound- 
inp of amels, it may appear, that divers bo- 
dies will both retain their colour inthe fire, and 
impart the fame to fome others wherewith they 
were vitrified, and in fuch trials as that men- 
tioned in the feventeenth experiment, where I 
told you,, that even in amels a blue and yellow 
will compound agreen, It is pretty to behold, 
not only that fome colours are of fo xéd a 
nature, as to be capable of_mixture without 
‘receiving any detriment by the fire, that does 
fo eafily deftroy or f{poil thofe of other bodies ; 


. 


but mineral pigments may be mingled by fire 
little lefs regularly and fuccefsfully, than in or- 
dinary dying fatts, the vulgar colours are wont 
to be mingled by the help of water. 


ANNOTATION II. 

T is not only metalline, but other mineral 

bodies; that may be employed, topive tinc- 
tures unto glafs; and it is worth. noting 
how fmall a quantity of fome mineral fub- 
{tances will tinge a comparatively vaft pro- 
portion of glafs; and we have fometimes at- 
tempted, to colour glafs, even with precious 
ftones, and had caufe to think the experiinent 
not caft away. And it is known by them, that 


.have looked into the art of glafs, that the ara 


tificers ufed to tinge their glafs blue with that 
dark mineral zaffora (fome of my trials on which 
I elfewhere acquaint you) which fome would 
have to be a mineral earth, others a ftone, and 
others neither theone nor the other, but which 
is confefledly of a dark, but not a blue co- 
lour, thengh it be not agreéd of what parti- 
cular colourit is. Itis likewife though a fa- 
miliar yet a remarkable practice among thofe, 
that deal in ‘the making of glafs, to emiploy 
(as fome of themfelves have informed me) 
what they call manganefs, and fome authors 
call Magnefia (of which I make particular men-+ 
tion in another treatife) to exhibit in glafs not 
only other colours than its own, (which is fo 
like in darknefs or blackifhnefs to the load- 
ftone, that is given by mineralifts forone of 
the reafons of its Latin name) but colours dif: 
fering from one another. For though they 
ufeit, (which is fomewhat Ytrange) to clarify 
their glafs, and free it from that blueifh sréen- 
ifh colour, which elfe it would too often be fub- 
je& to 3 yet they alfo employ, it in certain, pro- 
 eadagas to tinge their glafs both with red co- 
our, and with a purplifh or murry; and putting 
in a greater quantity, they alfo make with it 
that deep-obfcure glafs, which is wont to pafs for 
black, which agrees very well with, and may 
jerve to confirm what we noted near the begin- 

ning of the 44 experiment, of the feemin 

blacknefs of thofe bodies, that are over-charge 
with the corpufcles of fuch colours, as red, or 
blue, or green, ce. And as by feveral metals 
and other minerals we can give various tolours 
to glafs, fo on the other fide, by the differing 
colours, that mineral ofes, ‘or other mineral 
powders, being melted with glafs, difclofe in it; 
a good conjtéture may be oftentimes made of 
the metal or known mineral, that the ore pro- 
ofed either holds, of is moft of kin fo. 
And this eafy way of examiining ores may be 
in fome cafes of good ufé, and is not ill deli- 
vered by Glauber, to ‘whoth I fhall at prefent 
refer you for a more particular account of it: 
unlefs your curiofity command alfo what Ihave 
obferved aboot thefematters. Only I’muft here 
advertife you that great circumfpection 18 
requifite fo keep this way from proving fal- 
lacious, upon the account of the variations of 
colour; that may be prodyced ‘by the differing’ 
proportiohs, that may be ufed betwéxt the ore 
and the glafs, by the richriefs or petineds hed 
a tne 
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the ore it felf, by the degree of fire, and 
éfpecially by the length of time, during 
which the matter is kept in fufion ; as you will 
eafily gather from what you will quickly meet 
with in the following annotation upon this 
48° experiment. 


ANNOTATION IV. 


HERE is another way, and differing e- 

nough from thofe already mentioned, by 
which metals may be brought to exhibit ad- 
ventitious colours: for by this, the metal does 
not fo much impart a colour to another bo- 
dy, as receive a colour from it, or rather both 
bodies do by the new texture refulting from 
their miftion produce a new colour. 
infift to this purpofe upon the examples afford- 
ed us by yellow orpiment, and common fea- 
falt, from which, fublimed together, chymifts 
unanimoufly affirm their white or cryftalline 
arfenick to be made: but it is not unworthy 
our noting, that though yellow orpiment be 
acknowledged to be the copioufeft by far of 
the two ingredients of arfenick, yet this laft 
named body being duly added to the higheft 
coloured metal copper, when it 1s in fufion, 
gives it whitenefs both within and without. 
Thus Lapis Calaminaris changes and improves 
the colour of copper, by turning it into brafs, 
And I have fometimes, by the help of zink 
duly mixed after a certain manner, given 
copper one of the richeft golden colours, that 
ever I have feen the beft true gold ennobled 
with. But pray have a care, that fuch hints 
cn not into any hands, that may mif-employ 
them. 


ANNOTATION V. 


TTPON the knowledge of the differing 


ways of making minerals and metals pro- 
duce their adventitious colours in bodies ca- 
pable of vitrification, depends the pretty art 
of making what chymifts by a barbarous word 
are pleafed to call Amanjfes, that is, counterfeit 
or factitious gems, as emeralds, rubies, {a- 
phires, topazes, and the like, For in the mak- 
ing of thefe, though pure fand or calcined 
cryftal give the body, yet it is for the moft 
part fome metalline or mineral calx, mingled 
ina {mall proportion, that gives the colour. 
But though I have many years fince taken de- 
light to divert myfelf with this pleafing art, 
and have feen very pretty productions of it, yet 


I will not: 
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which is an inconvenience, that much blemifhes 
this way, thecalcined lead it felf does not only 
afford matter to the Amanfes, but has alfo as 
well as other metals a colour of its own, which, 
as I was faying, I have often found to be like 
that of German (as many callthem) not Eaftern 
amethyits. 

SzconpLy, ‘That neverthelefs this colour 
may be eafily over-powered by thofe of divers 
other mineral pigments (if I may fo call them) 
fo that with glafs of lead you may emulate 
(for inftance) the frefli and lovely greennefs 
of an emerald, though in divers cafes the co- 
lour, which the lead itfelf upon vitrification 
tends to, may vitiate that of the pigment, 
which you would introduce into the iafs. 

Tuirpty, That fo much even thefecolours 
depend upon texture, that in the glafs of lead 
it felf made of about three parts of litharge or 
minium colliquated with one of very finely 
powdered cryftal or fand, we have taken plea- 
fure to make the mixture pafs through differ- 
ing colours, as we kept it more or lefs in the 
fufion, For it was not ufually till after a 
pretty long deco¢tion, that the mafs attained to 
the amethyftine colour. 

Fourtacy and laftly, That the degrees of 
coétion and other circumftances may fo vary 
the colour produced in the fame mafs, that in 
a crucible that was not great I have had frag- 
ments of the fame mafs, in fome of which, per- 
haps not fo big as a hazel-nut, you may dif- 
cern four diftinct colours. | 


ANNOTATION VI. 


YOU_ may remember (Pyrophilus) that 

when I mentioned the three forts of adven- 
titious colours of metals, I mentioned them but 
as the chief, not the only. For there may be 
other ways, which though they do not in fo 
{triét a fenfe belong to the adventitious colours 
of metals, may not inconveniently be reduced 
tothem. And of thefe I fhall name nowa 
couple, without denying, that there may be 
more, 

Tue firft may be drawn from the practice 
of thofe, that dye fcarlet. For the famoufetft 
mafter in that art, eitherin England or Holjand, 
has confeffed to me, that ‘neither others nor 
he can ftrike that lovely colour, which 1s now 
wont to be called the Bow-dye, without their 
materials be boiled in veffels, either made of, 
or lined with a particular metal. But of what 


I have known attempted in this kind, I mutt gee s2, Jap. 
not as yet, for fear of prejudicing ordifpleafing ter end of 
others, give you any particular account. the fiftieth 


befides that I fear I have now forgot moftof the 
little fkill I had in it, this is no place to enter- 


tain you with what would rather take up an en- 
experiment, 


tire difcourfe, than be comprehended in an an- 
notation. Wherefore the few things, which I 
fhall here take notice of to you, are only what 
belong to the prefent argument, namely, 
First, that] have often obferved, that cal- 
cined lead colliquated with fine white fand or 


cryftal, reduced by ignitions and fubfequent 


extinctions in water to a fubtile powder, will 
of itfelfbe brought by a due decottion to give 
a clear mafs coloured like a German amethyft. 
For though this glafs of lead is looked upon 
by them, that know no better way of making 
Amanfes, as the grand work of them all; yet, 


Tue other way, (Pyrophilus) of making 
metals afford unobvions colours, is: by imibu- 
ing divers bodies with folutions of them made 
in their proper menftruums : as, (for inftance,) 
though copper plentifully diffolved in aqua- 
fortis will imbue feveral bodies with the colour 
of the folution; yet fome other metals will not 
(as I elfewheré tell you) and have often tried. 
Gold diffolved in aqua regia will (which is 
not commonly known) dye the nails and fkin, 
and hafts of knives, and other things made of 
ivory, not with a golden, -but a purple colour, 
which though it manifeft but flowly, is very 

durable, 
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durable, and fcarce ever to be wafhed out. And 
if I mifremember not, I have already told 


you in this treatife, that the purer cryftals of 


fine filver made with aqua fortis, though they 
appear white, will prefently dye the fkin and 
nails with a black, or at leaft a very dark co- 
lour, which water wil! not wath off, as it will 
ordinary ink from the fame parts. And divers 
other bodies may the fame way be dyed, fome 
of a black, and others of a blackifh colour. 

Anp as metalline, fo likewife mineral folu- 
tions may produce colours differing enough 
from thofe of the liquors themfelves. I fhall 
not fetch an example of this, from what we 
daily fee happen in the powdering of beef, 
which by the brine employed about it (efpeci- 
ally if the flefh be over-falted) does oftentimes 
appear at our tables of a green, and fometimes 
of a reddifh colour, (deep enough ;) nor fhall I 
infiit on the practice of fome that deal in falt- 
petre, who, (as I fufpected, and as themfelves 
acknowledged to me) do, with the mixture of 
a certain proportion of that, and common falr, 
give a fine rednefs, not only to neats tongues, 
but, which is more pretty aswell as difficult, to 
fuch flefh, as would otherwife be purely white: 
thefe examples, I fay, I fhall decline infifting 
on, aschufing-rather totell you, that I havefeve- 
ral times tried, that a folution of the fulphur of 
vitriol, or even of common fulphur, though the 
liquor appeared clear enough, would immediate- 
ly tinge a piece of new coin, or other clean fil- 
ver, fometimes with a golden, fometimes with a 
deeper and more reddifh colour, according to 
the ftrength of the folution, and the quantity of 
it, that chanced to adhere to the metal ; which 
may take off your wonder, that the water of 
the hot {pring at Bath, abounding with diffol- 
ved fubftances of a very fulphureous nature, 
fhould for a while as it were gild the new or 
clean pieces of filver coin, that are for a due 
time immerfed in it. And to thefe may be 
added thofe formerly mentioned examples of 
the adventitious colours of mineral bodies: 
which brings into my mind, that even vege- 
table liquors, whether by degeneration, or by 
altering the texture of the body that imbibes 
them, may ftain other bodies with colours dif- 
ferine enough from their own, of which very 
good herbarifts have afforded us a notable ex- 
ample, by affirming, that the juice of alcanna 
being green (in which ftate I could never 
here procure it) does yet dye the fkin and 
nails of a'lafting red. But I fee this treatife ts 
like to prove too bulky, without the addition of 
further inftances of this nature. 


EXPERIMENT XLIX. - 


EETING the other day, Pyropbilus, 

in an Italian book, that treats of other 
matters, with a way of preparing what the au- 
thor calls a lacca of vegetables, by which the 
Italians mean a kind of extract fit for painting, 
like that = lacca in Englifh commonly called 
Vou. Il. > = | 


lake, which is employed by painters as a glo- 
rious red : and finding the experiment not to 
be inconfiderable, and very defectively fet down ; 
it will not be amifs to acquaint you with what 
fome trials have informed us, in reference to 
this experiment, which both by our Italian au- 
thor, and by divers of his countrymen, is 
looked upon as no trifling fecret. 

’ ‘Take then the root called in Latin Curcuma, 
and in Englifh turmerick, (which I made ufe 
of, becaufe it was then at hand, and is among 


vegetables fit for that purpofe one of the moft 


eafieft to be had ;) and when it is beaten, put 
what quantity of it you pleafe into fair water, 
adding to every pound of water about a fpoon- 
ful or better of as ftrong a lixivium or folu- 
tion of pot-afhes as you can well make, clari- 
fying it by filtration before you put it to the 
decocting water. Let thefe things boil, or ra- 
ther fimmer over a foft fire in a clean glazed 


earthen veffel, till you find by the immerfion. 


of a fheet of white paper (or by fome other 
way of trial) that the liquor is fufficiently im- 
pregnated with the golden tincture of the tur 
merick ; then take the decoction off the fire, 
and filter or ftrain it, that it may be clean; and 
leifurely dropping into it a ftrong folution of 
roch-allom, you fhall find the decoction as it 
were curdled, and the tincted part of it either 
to emerge, to fubfide, or to fwim up and 
down, like little yellow flakes: and if you 
pour this mixture into a tunnel lined with cap- 
paper, the liquor, that filtred formerly fo yel- 
low, will now pafs clean through the filtres 
leaving its tin¢ted and asit were curdled parts 
in the filtre, upon which fair water muft be fo 
often poured, till you have dulcified the mat- 
ter therein contained, the fign of which dul- 
cification is (you know) when the water, that 
has paffed through it, comes from it as taftelefs 
as it was poured on it. And if without fil- 
tration you/ would gather together the flakes 
of this vegetable lake, you muft pour a great 
quantity of fair water upon the decoction after 
the affufion of the alluminous folution, and 
you fhall find the liquor to grow clearer, and 
the lake to fettle together at the bottom, or 
emerge to the top of the water ; though fome- 
times having not poured out a fufficient quan- 
tity of fair water, we have obferved the lake 

artly to fubfide, and partly to emerge, leav- 
ing all the middle of the liquor clear, But 
to make this lake fit for ufe, it muft, by repea- 
ted affufions of frefh water, be dulcified from 
the adhering falts, as well as that feparated by 
filtration, and be fpread and fuffered to dry 
leifurely upon pieces of cloth, with brown pa- 
per, or chalk, or bricks under them to imbibe 
the moifture, * 


ANNOTATION L : 


W HEREAS itis prefumed, that themagi- 
ftery of vegetables obtained this way 
confifts but of the more foluble and coloured 
parts of the plants “5 afford it, I mutt = 
the 


* The curious reader that defires further information concerning lakes, may refortto the 7th book of Nev's art 
of glafs, Englifhed ( 6 or 7 years fince the writing of this agth experiment) and illuftrated with learned oblervations, 


by thg inguifitive and experienced Dr. Charles ‘Merrct. 
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the liberty to queftion the fuppofition ; and 
for my fo doing, I fhall give you this account. 

Accorpinc to the notions (fuch as they 
were) that I had concerning falts; allom, 
though to fenfe a homogeneous body, ought 
not to be reckoned among true falts, but to be 
itfelf looked upon as a kind of magiftery, in 
regard that as native vitriol (for fuch I have 
had) contains both a faline fubftance and a me- 
tal, whether copper, or iron, corroded by it, 
and affociated withit ; foallom, which may be 
of fo near a kin to vitriol, that in fome places of 
England (as we are affured by good authority 
the fame ftone will fometimes afford both) 
feems maniteftly to contain a peculiar kind of 
acid fpirit, generated in the bowels of the 
earth, and fome kind of ftony matter diffolved 
by it. And though in making our ordinary 
allom the workmen ule the afhes of a fea-weed 
(vulgarly called kelp) and urine; yet thofe, 
that fhould know, inform us, that, here in 
England, there is befides the factitious allom, 
allom made by nature without the help of thofe 
addicaments. Now, Pyrophilus, when I con- 
fidered this compofition of allom, and that 
alcalizate falts are wont to precipitate what acid 
falts have diffolved, I could not but be prone 
to fufpect, that the curdled matter, which 1s 
called the magiftery of vegetables, may have 
in it no inconfiderable proportion of a ftony 
jubftance precipitated out of the allom by the 
Iixivium, wherein the vegetable had been de- 
cocted. And to fhew you, that there ts no ne- 
ceflity, that all the curdled fubftance muft be- 
long to the vegetable, I fhal] add, that I took 
a ftrong folution of allom, and having filtred 


_ it, by pouring in a convenient quantity of a 


{trong folution of pot-afhes, I prefently, as I 
expected, turned the mixture into a kind of 


- white curds, which being put to filtre, the 


paper retained a {tony calx, copious enough, 
very white, and which feemed to be of a mi- 
neral nature, both by fome other figns, and 
this, that little bits of it being put upon a live 
coal, which was gently blown whilft they were 
on it, they did neither melt nor fly away, and 
you may keep a quantity of this white fubftance 
for a good while, (nay, for aught I can guefs, 
for a very long one) in a red-hat crucible, with- 
out lofing or ipoiling it; nor did hot water, 
wherein I purpofely kept another parcel of fuch 


calx, feem to do any more than wafh away the: 


loofer adhering falts from the ftony fubftance, 
which therefore feemed unlikely to. be feparable 
by ablutions (though reiterated) from the pre- 
cipitated parts of the vegetable, whofe lake is 
intended, And to fhew you, that there is like- 
wife in allom a body, with which the fixed 
falt of the alcalizate folution will concoagulate 
into a faline fubftance differing from either of 
them, I fhall add, that I have taken pleafure 
to recover out of the flowly exhaled liquor, 
that paffled through the filtre, and left the afore- 
mentioned calx behind, a body, that at leaft 
feemed a falt very pretty to look on, as being 
very white, and confifting of an innumerable 
company of exceeding flender and fhining par- 
ticles, which would in part eafily melt at the 
flame of a candle, and in part fly away with 
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fome little noife. But ofthis fubftance, and 
its odd qualities, more, perhaps, elfewhere ; 
for now [ fhall only take notice to you, that I 
have likewife with urinous falts, fuch as the 
{pirit of fal armoniac, as well as with the fpi- 
ric of urine itfelf, nay, (if I much miftake not) 
even with ftale urine undiftilled, eafily preci- 
pitated fuch a white calx, as I was formerly 
{peaking of, out of a limpid folution of allom : 
fo that there is need of circum{pection in judg- 
ing of the natures of liquors by precipitations, 
wherein allom intervenes ; elfe we may fome- 
times miftakingly imagine, that to be preci- 
pitated out of a liquor by allom, which is ra- 
ther precipitated out of allom by the liquor. 
And this puts me in mind to tell you, that ic 
is not unpleafant to behold, how quickly the 
folution of allom (or injected lumps of allom) 
does occafion the fevering of the coloured parts 
of the decoction from the liquor, that feemed 
to have fo perfectly imbibed them. 


ANNOTATION I, 


HE above-mentioned way of making lakes 

we have tried not only with turmerick, but 

alfo with madder, which yielded usa red lake ; 

and with rue, which afforded us an extract, of 

(almoft, if not altogether) the fame colour with 
that of the leaves. 

But in regard that it is principally the alca- 
lizate falt of the pot-afhes, which enables the 
water to extract fo powerfully the tincture of 
the decoéted vegetables, I fear, that our author 
may be miftaken, by fuppofing, that the de- 
coction will always be of the very fame colour 
with the vegetable it ismade of. For lixivi- 
ate falts, to which pot-afhes eminently belong, 
though by piercing and opening the bodies of 
vegetables, they prepare and difpofe them to 
part readily with their tincture; yet fome tinc- 
tures they do not only draw out, but likewife 
alter them, as may be eafily made appear by 
many of the experiments already fet down in 
this treatife, And though allom being of an 
acid nature, its folutions may in fome cafes de- 
{troy the adventitious colours produced by the 
alcali, and reftore the former ; yet befides that 
allom is not, as I have lately fhown, a mere 
acid falt, but a mixt body ; and befides that 
its operations are languid in comparifon of the 
activity of falts freed by diftillation, or by in- 
cineration and diffolution, from the moft of 
their earthy parts, we have feen already exam- 
ples, that in divers cafes an acid falt will not re- 
itore a vegetable fubf{tance to the colour, of. 
which an alcalizate one had deprived it, but 
makes it affume a third very differing from 
both ; as we formerly told you, that if fyrup 
of violets were by an alcalit turned green, 
(which colour, as I have tried, may be the 
fame way produced in the violet-leaves them- 
felves without any relation toa fyrup) an acid 
falt would nat make it blue again, but red. 
And though I have, by this way of making 
lakes, rnade magifteries (for fuch they feem to 
be) of brazil, and as I remember of cochineal 
itfelf, and of other things, red, yellow, or 
green, which lakes were ennobled with a rich 
colour, and athers had nq bad one; yet in 

fome 
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fome the colour of the lake feemed rather infe- 
rior than ocherwife to that of the plant, and 
in others it feemed both very differing, and 
much worfe. But writing this in a time and 
place, where I cannot provide myfelf of fowers 
and other vegetables to profecute fuch trials in 
a competent variety of fubjects, I am content 
not to be pofitive in delivering a judgment 
of this way of Jakes, till experience, or you, 
Pyropbilus, thall have afforded mea fuller and 
more particular information. 


ANNOTATION JIT. 


ND on this occafion, Pyrophilus, I mutt 

here (having forgot to do it fooner) adver- 
tife you, once for all, that having written feveral 
of the foregoing experiinents, not only in hafte, 
but at feafons of the year, and in places where- 
in I could not furnifh myfelf with fuch tnftru- 
ments, and fuch a varicty of materials, as the 
defign of giving you an introduction into the 
hiftury of colours required ; it can fcarce be 
otherwife, but that divers of the experiments, 
that I have fet down, may afford you fome 
matter of new trials, if you think fit to fup- 
ply the deficiencies of fome of them, (efpe- 
cially the frefhly mentioned about lakes, and 
thofe that concern emphatical colours ;) which 
deficiencies, for want of being befriended with 
accommodations, I could better difcern than 
avoid. 


ANNOTATION IV. 


H E ufe of allom is very great as well as 

familiar in the dyers trade, and I have not 
been ill pleafed with the ufe I have been able 
to make of it, in preparing other pigments 
than thofe they imploy with vegetable juices. 
But the lucriferous practices of dyers and other 
tradefmen I do, for reafons that you may 
know when you pleafe, purpofely forbear in 
this eflay, though not ftri€tly from pointing 
at, yet from making it a part of my prefent 
work explicitely and circumftantially to de- 
liver ; efpecially fince I now find (though late, 
and not without fome blufhes at my pro- 
lixity) that what I intended but for a fhort 
effay, is already {welled into almoft a volume. 


EXPERIMENT LL. 


ET here, Pyrophilus, I muft take leave 

to infert an experiment, though perhaps 
you will think its coming in here an intrufion: 
For I confefs its more proper place would have 
been among thofe experiments, that were 
brought as proofs and applications of our no- 
tions concerning the differences of falts ; but 
net having remembred to infert it in its fitteft 
place, Ihad rather take notice of it in this, than 
leave it quite unmentioned : partly, becaufe 
it doth fomewhat differ from the reft of our 
experiments about colours, in the way where- 
by it is made; and partly becaufe the grounds, 
upon which I devifed it, may hint to you fome- 
what of the method I ufe in defining and vary- 
ing experiments about colours. And upon this 
account I hall inform you, not only what I did, 
but why I did it, 
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I ConsrpereED then, that the work of the 
former experiments was either to change the 
colour of a body into another, or quite to de- 
{troy it, without giving ita fucceffor; but | 
had a mind to give you alfo a way, whereby 
to turn a body endued with one colour into 
two bodies, of colours as well as confiftencies, 
very diftinct from each other, and that by the 
help of a body, that had itfelf no colour atall. 
In order to this, Iremembred, that finding the 
acidity of fpiric of vinegar to be wholly de- 
ftroyed by its working upon minium (or cal- 
cined lead) whereby the faline particles of the 
menftruum have their tafte and nature quite al- 
tered, I had, among other conjeétures I had 
buile upon that change, rightly concluded, 
that the folution of lead in fpirit of vinegar 
would alter the colour of the juices and infu- 
fions of feveral plants, much after the tike man- 
ner that I had found oil of tartar to do; and 
accordingly I was quickly fatisfied upon trial, 
that the infufion of rofe-leaves would, by a 
{mall quantity of this folution well mingled 
with it, be immediately turned into a fome- 
what fad green. 

Awnp further, I had often found, that oil 
of vitriol, though a potently acid menftruum, 
will yet precipitate many bodies, both mine- 


ral and others, diffolved not only in aqua- 


fortis (as fome chymifts have obferved) but 
a in fpirit of vinegar. And I have 
urther found, that the calces or powders pre- 
cipitated by this liquor were ufually fair and 
white, 

Lavine thefe things together, it was not 
difficult to conclude, that if upon a good tinc- 
ture of red rofe-leaves made with fair water, 
I dropped a pretty quantity of a ftrong and 
{weet folution of minium, the liquor would be 
turned into the like muddy green fubftance, as 
I have formerly intimated to you, that oil of 
tartar would reduce it to ; and that if then I ad- 
ded a convenient quantity of good oil of vi- 
triol, this laft named liquor would have two 
diftinét operations upon the mixture ; the one, 
that it would precipitate that refolved lead in 
the form of a white powder ; the other, that 
it would clarify the muddy mixture, and both 
reftore and exceedingly heighten the rednefs 
of the infufion of rofes, which was the moft 
copious ingredient of the green compofition. 
And accordingly trying the experiment in a 
wine-glafs fharp at the bottom (like an in- 
verted cone) that the fubfiding powder might 
feem to take up the more room, and be the 
more confpicuous, I found, that when I had 
fhaken the green mixture, that the coloured li- 
quor might ethe more equally difperfed, a few 
drops of the rectified oil of vitriol did prefently 
turn the opacous liquor into one that was clear 
and red, almoft like a ruby, and threw down 
good ftore of a powder, which, when it was 
jettled, would have appearcd very white, if 
fome interfperfed particles of the red liquor had 
not a little allayed the purity, though not ble- 
mifhed the beauty of the colour. And to fhew 
you, Pyropbilus, that thefe effects do not 
flow from the oil of vitriol, as it 1s fuch, but 
as itis a ftrongly acid menftruum, thar has 
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Ue property both to precipitate lead, as well 
ai lume other concretes our uf {pirit of vinegar, 
and to heighten the colour of red rofe-leaves ; 
I add, that J have clone the fame ching, chough 
perhaps not quite lo well, with fpirit of falc ; 
and that I caulk! not doit with aqua fortis, be- 
cate though that potent menftruum does, as 
wellas the others, heighten the rednefs of rofes, 
yetit world not, like them, precipitate lead out 
of {pirit of vinegar, but would rather have 
difluived it, if it had not found it diffolved al- 
ready. 

Anp as by this way we have produced a 
rrd liquor, and a white precipitate out of a 
dirty green magiftery of rofe-leaves; fo by the 
fame method, you may produce a fair yellow, 
and fometimes a red liquor, and the like pre- 
cipitate, out of an infufion of a curious purple 
colour. For you may cal] to mind, that in the 
annotation upon the 39%" experiment I inti- 
mated to you, that I had with a few drops 
of an alcali turned the infufion of logwood 
into a lovely purple. Now if inftead of this 
alcali I fubftituted a very ftrong and well- 
filrrated folution of minium, made with fpi- 
rit of vimegar, and put about half as much 
of this liquor as there was of the infufion 
of logwood, (that the mixture might afford 
a pretty deal of precipitate,) the affufion of 
a convenient proportion of {pirit of falt would 
(if the liquors were well and nimbly ftirred 
together) prefently ftrike down a precipitate 
like that formerly mentioned, and turn the 
liquor, that {wam above it, for the moft part, 
into a lovely yellow. 

But for the advancing of this experiment 
a little further, I confidered, that in cafe I farft 
turned a fpoonful of the infufion of logwood 
purple, by a conventent proportion of the fo- 
lution of minium, the affufion of f{pirit of fal- 
armoniack would precipitate the corpufcles of 
Jead concealed in the folution of minium, and 
yet not deftroy the purple colour of the liquor ; 
whereupon I thus proceeded: I took about a 
fpoonful of the frefh tinéture of logwood, 
(forI found, that if it were ftale, the experiment 
would not always fucceed,) and having put to 
it a Convenient proportion of the folution of 
mintum to turn it into a deep and almoft opa- 
cous purple, I then dropped in as much fpirit 
of fal armomiack, as I gueffed would precipi- 
tate about half or more (but not all) of the 
lead, and immediately ftirring the mixture 
well together, I mingled the precipitated parts 
with the others, fo that they fell to the bottom, 
partly in the form of a powder, and partly in 
the form of a curdled fubftance, that (by reafon 
of the predominancy of the tinged corpufcles 
over the white) retained, as well as the fuper- 
natant liquor, a blueifh purple colour fufficient- 
ly deep, and then inftantly (but yet warily) 
pouring on a pretty quantity of fpirit of falt, 
the matter firft precipitated was, bythe above 
{pecified figure of the bottom of the glafs pre- 
ferved from being reached by the {pirituous 
falt ; which haftily precipitated upon it a new 
bed (if I may fo call it) of white powder, be- 
ing the remaining corpufcles of the lead, that 
the urinous fpirit had not ftruck down. So that 
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there appeared in the glafs three diftinét and 
very dileringly coloured fubftances ; a purple 
or violet-coloured precipitate at the bottom, a 
white and carnation (fometimes a2 varioufly 
coloured) precipitate over that, and at the 
top of all a traniparent liquor of a lovely yel- 
low, or red. 

Tuus you fee, Pyropbilus, that though to 
fome I may have feemed to have lighted on 
this (50) Experiment by chance, and though 
others may imagine, that to have excogitated 
it muit have proceeded from fome extraor- 
dinary infight into the nature of colours ; yet 
indeed the devifing of it need not be looked 
upon as any great matter, efpecially to one, 
that is a little verfed in the notions I have in 
thefe, and other papers hinted concerning the 
differences of falts. And perhaps I might add, 
upon more than conjecture, that thefe very no- 
tions, and fome particulars fcatteringly deliver- 
ed in thistreatife, being fkilfully put together, 
may fuggeft divers matters (at leaft) about co- 
lours, that will not be altogether defpicable, 
But thofe hinted, Pyrcpbilus, I muft now leave 
{uch as you to profecute, having already fpent 
far more time than I intended to allow myfelf, 
in acquainting you with particular experiments 
and obfervations concerning the changes of co- 
Jour ; to which I might have added many 
more, but that I hope I may have prefented 
you with a competent number, to make out, 
in fome meafure, what I have, at the beginning 
of this effay, either propofed as my defign in 
this tract, or delivered as my conjectures con- 
cerning thefe matters. And it not being my 
prefent defign, as I have more than once de- 
clared, to deliver any pofitive hypothefis or fo- 
lemn theory of colours, but only to furnifh you 
with fome experiments towards the framing of 
fuch atheory ; 1 fhall add nothing to what I 
have faid already, buta requeft, that you would 
not be forward to think I have been miftaken 
in any thing I have delivered as matter of fact 
concerning the changes of colours, in cafe you 
fhould not, every time you try it, find it ex- 
actly to fucceed. For befides the contingen- 
cies, to which we have elfewhere fhewn fome 
other experiments to be obnoxious, the omif- 
fion or variation of a feemingly inconfidera- 
ble circumftance may hinder the fuccefs of 
an experiment, wherein no other fault has been 
committed. Of which truth I fhall only give 
you that fingle and almoft obvious, but yet 
illuftrious inftance of the art of dying fcarlets : 
for though you fhould fee every ingredient, 
that is ufed about it; though I fhould particu- 
larly inform you of the weight of each ; and 
though you fhould be prefent at the kindling 
of the fire, and at the increafing and remit- 
ting of it, whenever the degree of heat is to 
be altered ; and though (in a word) you fhould 
fee every thing done fo particularly, that you 
would fcarce harbour the leaft doubt of your 
comprehending the whole art ; yet if I fhould 
not difclofe to you, that the veffels, that 1m- 
mediately contain the tinging ingredients, are 
to be made of or to be lined with tin, you 
would never be able, by all that I could tell 
you elfe (at leaft, if the famoufeft > oe 
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dideft artificers do not ftrangely delude them- 


ters are boiled, and fo great an influence may 


felves) to bring your tincture of cochineal to an unheeded circumftance have on the {fuc- 


dye a perfect {carlet. 
on the very vefiel, wherein the tinging mat- 


So much depends up-_cefs of experiments ¢oncerning colours, 


A fhort Account of fome OBSER VATIONS 
made by Mr. Bo YL, abouta DIA MON D, that 


foines in the Dark. 


Firft enclofedina Z E 7 ZTE Rwritten toa Frienp: 


And now, together with it, annexed to the foregoing Treatife, upon thé 
{core of the affinity between LIG AT and GOLOURS. 


A Copy of the LE T T ER, that Mr. Boyre wrote to Sr ROBERTMoRRAY; 
to accompany the Od/ervations touching the Shining Diamond. 


SIR, 
—\HOUGH Sir Robert Morray and 
Monfieur Zu/ichem be perfons, that 
have deferved fo well of the com- 
monwealth of learning, that I 
fhould think myfelf unworthy to be looked 
upon asa member of it, if I declined to obey 
them, or to ferve them ; yet I fhould not with- 
out reluctancy fend you the notes you defire 
for him, if I did not hope, that you will tran{- 
mit, together with them, fome account, why 
they are not lefs unworthy of his perufal : 
which that you may do, I muft inform you, 
how the writing of them was occafioned, which 
in fhort was thus. As I was juft going out of 
town, hearing that an ingenious gentleman of 
my acquaintance, lately returned from Jtaly, 
had a diamond, that being rubbed, would fhine 
in the dark, and that he was not far off; I 
{natched time from my occafions to make him 
a vifit ; but finding him ready to go abroad, and 
having in vain tried to make the ftone yield 
any light inthe day-time, I borrowed it of 
him for that night, upon condition to reftore 
it him within a day or two at furtheft, at Gre- 
fam College, where we appointed to attend 
the meeting of the fociety, that was then to 
be at that plate. And hereupon J hafted that 
evening out of town, and finding after fupper, 
that the ftone, which in the day-time would 
afford no difcernable light, was really confpi- 
cuous in the dark, I was fo taken with the no- 
velty, and fo defirous-to make fome ufe of an 
opportunity, that was like to laft fo little a 
while, that though at that time I had no bedy 
to affift me but a foot-boy, yet fitting up late, 
I made a fhift that night to try a pretty num- 
ber of fuch of the things, that then came into 
my thoughts, as were not in that place and 
time unpracticable. And the next day, being 
otherwife employed, I was fain to make ufe 
of a droufy part of the night to fet down haf- 
7 writing what I had obferved s and with- 
ox. II, 


out having the time in the morning to ftay 


the tranfcribing of it, I ordered the obferva- — 


tions to be brought after me to Grefbam Col- 
lege; where you may remember, that they were, 
together with the ftone itfelf, fhown to the 
Royal Society, by which they had the good 


fortune not to be difliked, though feveral - 


things were, through hafte, amitted, fome of 
which you will find in the margin of the inclo- 
fed paper. The fubftance of this fhort narra- 
tive I hope you will let Monfieur Zulichem 
know, that he may be kept from expecting any 
thing of finifhed in the obfervations, and be 
difpofed to excufe the want of it. But fuch 
as they are, I hope they will prove (without 
a clinch) luciferous experiments, by fetting the 
fpeculations of the curious on work, in a dili- 
gent inquiry after the nature of light, towards 
the difcovery of which, perhaps, they have 
not yet met with fo confiderable an experi- 
ment} fince here we fee light produced in a 
dead and opacous body, and that not as in rot- 
ten wood, or in fifhes, or as in the Bolonian ftone; 
by a natural corruption, or by a violent de- 
{truction of the texture of the body, but by fo 
flight a mechanical operation upon its texture; 
as we feem to know what it 1s, and‘as is imme- 
diately performed, and that feveral ways, with- 
out at all prejudicing the body, or making any 
fenfible alterations in its manifeft qualities. 
And [ am the more willing to expofe my 
hafty trials to Monfieur Zukichem, and to you, 
becaufe he, being upon the confideration of 
dioptricks, fo odd a phznomenon relating to 
the fubject, as probably he treats of; Light, will; 
I hope, excite a perfon to confider it, that is wong 
to confider things he treats of very well. And for 
you, Sir, I hope you will both recruit and perfect 
the obfervations you receive ; for you know, that 


T cannot add to them, having;a goad while fince 


reftored to Mr. Céayton the ftone, which; though 
it be now in the hands of a prifice; that fo highly 
Yr deferves; 


Si 
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deferves, by underftanding them, the greateft 
curiofities ; yet he vouchfafes you that, accefs 
to.him, as keeps me from doubting, you may 
eafily obtain leave to make further trials with 
it, of fuch a monarch as ours, that 1s not more 
inquifitive himfelf, than a favourer of them 
that are fo. I doubt not but thefe notes will 
put you in mind of the motion you made. to 
the fociety, to impofe upon me the tafk of 
bringing in what I had on other occafions ob- 
ferved concerning fhining bodies. But though 
I deny not, that I fometimes made obfervations 
about the Bolonian ftone, and tried fome expe- 
riments about fome other fhining bodies ; yet 
the famé reafons, that reduced me then to be 
unwilling to receive even their commands, 
smuft now be my apology for not anfwering 
your expectations, namely, the abftrufe nature 
of light, and my being already overburdened, 
and but too much kept employed by the ur- 
gency of the prefs, as well as by more con- 
cerning and diftracting occafions. But yet I 
will tell you fome part of what I have met 
with in reference to the ftone, of which I fend 
you an account. Becaufe I find, on the one 
fide, that a great many think it no rarity, 
upon a miftaken perfuafion, that not only there 
are a {tore of carbuncles, of which this is one ; 
but, that all diamonds, and other gliftering 
jewels, fhine in the dark. Whereas, on the 
other fide, there are very learned men, who 
(plaufibly enough) deny, that there are any car- 
buncles or fhining ftones at all. 

Anp certainly, thofe judicious men have 
much more to fay for themfelves, than the 
others commonly plead; and therefore did 
defervedly look upon Mr. Cilayton’s diamond 
as a great rarity. For not only Boétius de 
Boot, who is judged the beft author on this 
fubje&t, afcribes no fuch virtue to diamonds, 


a DIAMOND 


ing ofa ruby, fo very vivid, that the jewellers 
themfeélves have feveral times begged leave of 
the fair lady, to whom it belonged, that they 
might try their choiceft rubies by comparing 
them with that, I had the opportunity, by the 
favour of this lady and her hufband, (both 
which I have the honour to be acquainted with) 
to make a trial of this famous ruby in the night, 
and in a room well darkned, but not only could 
not difcern any thing of light, by looking on 
the ftone bofore any thing had been done to it, 
but could not, by all my rubbing, bring it to 
afford the leaft glimmering of light. 

Bur, Sir, though I be very backward to 
admit ftrange things for truths, yet I am not 
very forward to reject them as impoffibilities ; 
and therefore I would not difcourage any from 
making further inquiry, whether or no there 
be ‘really in rerum natura any fuch thing as a 
true carbuncle or ftone, that without rubbing 
will fhine inthe dark. For if fuch a thing can 
be found, it may afford no {mall affiftance to 
the curious in the inveftigation of light, befides 
the noblenefs and rarity of the thing itfelf. And 
though Vartomannus was not an eye-witnefs of 
what he relates, that the king of Pegu, one of 
the chief kings of the Eaft-Indies, had a true 
carbuncle of that bignefs and fplendour, that it 
fhined very glorioufly in the dark; and though 
Garcias ab Horto, the Indian Vice-Roy’s phi- 
fician, fpeaks of another carbuncle, only upon 
the report of one, that he difcourfed with, who 
affirmed himfelf to have feenit; yet as we are 
not fure, that thefe men, that gave themfelves 
out to be eye-witneffes, {peak true, yet they 
may have done fo for aught we know to the 
contrary. And I could prefent you with a 
much confiderabler teftimony to the fame 
purpofe, if I had the permiffion of a perfon 
concerned, without whofe leave I muft not do 


it. I might tell you, that Marcus Paulus Venetus Purchas’s 
(whofe fuppofed fables divers of our later Pirin, 
travellers and navigators have fince found to be’ | &¢?: 
truths) {peaking of the king of Zei/an, that then a 
was, tells us, that he was faid to have the beft 


but. begins what he delivers of carbuncles, 

Beétins de With this paflage ; Magna fama eft carbuncuk. 

S| ai Is vulgo putatur in tenebris carbonts inftar lu-. 
aplia. ‘ P 

Hiftor. Lib. cere; fortaffis quia pyropus feu anthrax appel- 

2. Cap. §. latus a veteribus fuit. Verum bacienus nemo un- 


gam vere afferere aufus fuit, fe gemmam notiu 
lucentem vidiffe. Garcias ab Horto proregis 
Indie medicus refert fe allocutum fuiffe, qui fe 
vidiffe affirmarent. Sed iis fidem non babuit. 
‘And a later author, the diligent and judicious 
Fohannes de Laet, in his chapter of carbuncles 
and of rubies, has this paflage; Qusa autem 
carbunculi, pyropi &8 anthraces a vetertbus no- 
qninaniur, vulgo creditum fuit, carbonis inftar 
in tenebris lucere, quod tamen nulld gemmé haéte- 
nus deprehenfum, licet a quibufdam temeré jacie- 
tur, And the recenteft writer I have met with 
on this fubject, Olaus Wormius, in his account 
of his well-furnifhed Mufeum, does, where he 
treats of rubies, concur with the former writers 


Mxfei Wor-by thefe words: Sunt, qui rubinum veterum car- 
mianl,Cap. bunculum effe exiftimant, fed deeft una illa nota, 
Ay. 


guod in tenebris inftar anthracis non tuceat-: Aft 
talem carbunculum in rerum natura non inveniri 
major pars authorum exiftimant. Licet unum 
aut alterum in India apud magnates quofdam re- 
periri {cribant, cum tamen ex aliorum relatione 
id habeant faltem, fed ipfi non viderint. In con- 
firmation of which I fhall only add, that hear- 


ruby in the world, a palm long, and as big 
as a man’s arm, without fpot, fhining like a 
fire: and he fubjoins, that the Great Cham, 
under whom Paulus was aconfiderable officer, 
fent and offered the value of a city for it; but 
the king anfwered, he would not give it for 
the treafure of the world, nor part with it, 
having been his anceftors. And I could add, 
that in the relation made by two Ruffian Cof- 


facks of their journey into Catay, written to I the year 
their emperor, they mention their having been 1619. 


told by the people of thofe parts, that their 
king had a ftone, which lights as the fun both 
day and night, called in their language Sarra, 
which thofe Coffacks interpret a ruby. But 
thefe relations are too uncertain for me to build 
any thing upon ; and therefore I fhall proceed 
to tell you, thac there came hither, about two 
years fince, out of America, the governour of 
one of the principal colonies there, an anctent 
virtuofo, and one that has the honour to be 
a member of the Royal Saciety ; this gentle- 
man, finding fome of the chief affairs of his 
country committed to another and me, made 

I me 


that fhines in the dark. 


me divers vifits; and in one of them, when I 
inquired what rare ftones they had in thofe 
parts of the Indies he belonged to, he told me, 
that the Indians had a tradition, that in a cer- 
tain hardly acceffible hill, a pretty way up in 
the country, there was a ftone, which in the 
night-time fhined very vividly, and toa great 
diftance ; and he affured me, that though he 
thought it not Gt to venture himfelf fo far a- 
mong thofe favages, yet he purpofely fent thi- 
ther a bold Englifhman, with fome natives, to 
be his guides ; and that this meffenger brought 
him back word, that at a diftance from the 
hillock he had plainly perceived fuch a thining 
fubftance as the Indians tradition mentioned ; 
and being ftimulated by curiofity, had flighted 
thofe fuperftitious fears of the inhabitants, and 
with much ado, by reafon of the difficulty of 
the way, had made a fhift to clamber up to 
that part of the hill, where, by a very heedful 
obfervation, he fuppofed himfelf to have feen 
the light. But whether *twere, that he had 
miftaken the place, or for fome other reafon, 
he could not find it there; though when he 
was returned to his former ftation, he did again 
fee the light fhining in the fame place where it 
fhone before. A further account of this light 
I expect from the gentleman, that gave me this, 
who lately fent me the news of his being landed 
in that country. And though I referve to my 
felf a full liberty of believing no more than [ 
fee caufe,. yet I do the lefs fcruple to relate 
this, becaufe a good part of it agrees well 
enough with another ftory, that I fhall in the 
next place have occafion to fubjoin: in order 
whereunto, I fhall tell you, that though the 
learned authors I formerly mentioned, tell us, 
that no writer has affirmed his having himfelf 
feen a real carbuncle, yet, confidering the light 
of Mr. Clayton’s diamond, it recalled into my 
mind, that fome years before, when I was in- 
quifitive about ftones, I had met with an old 
Italian book highly extolled to me by very 
competent judges ; and that, though the book 
was very fcarce, I had purchafed it at a dear 
rate, for the fake of a few confiderable 
paffages I met with in it, and particularly 
one, which being very remarkable in itfelf, 
and pertinent to our prefent argument, I fhall 
put it for you, though not word for word, 
which I fear I have forgot to do, yet as to 


' the fenfe, into Englifh. 


Benvenuto 


¢ Havine promifed, (fays our author) ‘ to 
‘ fay fomething of that moft precious fort of 
‘ jewels, carbuncles, becaufe they are very 
© rarely to be met with, we fhall briefly deliver 
© what we know of them. In Clement the VIIth’s 


Cellini nell time 1 happened to fee one of them at a cer- 


arte det 
Giorellare, 


ib... pag. 
1O. 


‘ tain Ragufian merchant’s, named Beigoio di 
‘¢ Boua: this was a carbuncle white, of that 
‘ kind of whitenefs, which we faid was to be 
‘ found in thofe rubies, of which we made 
‘ mention a little above,? (where he had faid, 
that thofe rubics had a kind of livid whitenefs, 
or palenefs, like that of a Calcidonian) ¢ but it 
¢ had in it a luftre fo pleafing, and {o marvel- 
< Jous, that it fhined in the dark, but not as 
¢ much as coloured carbuncles; though it be 
‘ true, that in an exceeding dark place I faw 
; | 


it fhine in the manner of fire almoft gone 
out. Butas for coloured carbuncles, it has 
not been my fortune to have feen any : where- 
fore I will only fet down what I learned a- 
bout them, difcourfing in my youth with a 
Roman gentleman of ancient experience in 
matters of jewels, who told me, that one 
Jacopo Cola being by night in a vineyard of 
his, and efpying fomething in the midft of 
it, that fhined’ like a little glowing coal, at 
the foot of a vine, went near towards the 
place, where he thought himfelf to have feen 
that fire ; but not finding it, he faid, that 
being returned to the fame place, whence he 
had farft defcried it, and perceiving there the 
fame {plendor as before, he marked it fo 
heedfully, that he came at length to it, 
where he took up a very little ftone, which 
he carried away with tranfports and joy. 
And the next day, carrying it about to fhow 
it divers of his friends, whilft he was relating 
after what manner he found it, there cafually 
intervened a Venetian embaflador, exceed- 
ingly expert in jewels, who prefently know- 


he and the faid Facopo parted, (fo that there 
was no body prefent, that underftood the 
worth of fo precious a gem) purchafe it for 
the value of ten crowns, and the next day 
left Rome to fhun the being neceffitated to re- 
{tore it; and, as he affirmed, it was known 


tian gentleman did, in Conftantinople, tell 
that carbuuncle to the then Grand Signior, 
newly come to the empire, for a hundred 
. thoufand crowns.’ 

Anp this is what I can fay concerning car- 
buncles; and this is not a litcle at leaft as to 
the firft part of this account, where our Cellini 
affirms himfelf to have feen a real carbuncle 
with his own eyes, efpecially fince this author 
appears wary in what he delivers, and is ine 
clined rather to leffen, than increafe the won- 
der of it, And his teitimiony is the more con- 
fiderable, becaufe though he were born a fub- 
ject neither to the pope nor the then king of 
France, (that royal virtuofo Francis I.) yet 
both the one and the other of thofe princes 
imployed him much about making of their 
nobleft jewels. What is now reported con- 
cerning a fhining fubftance to be feen in one 
of the iflands about Scotland, were very im- 
proper for me to mention to Sir Robert Morray, 
to whom the firft information was originally 
brought, and from whom I expect a farther 
(for I fcarce dare expect a convincing) account 
of it. But I muft not omit, that fome virtuofi 
queftioning me the other day at Whiteball 
about Mr. Clayton’s diamond, and meeting 
amongft them an ingenious Duteh gentleman, 
whofe father was long embaffador for the Ne- 
therlands in England, I learned of him, that 
he is acquainted with a perfon, whofe name 
he told, (but I do not well remember it,) who 
was admiral of the Dutch in the Eaf-Indies, 


os i i i 2 rr 


and who affured this gentleman, Monfieur | 


Boreel, that at his return from thence, he 
bronghe back with him into Holland a ftone, 
which though it Jooked but like a pale dull 

diamond, 


ing it to be a carbuncle, did craftily, before. 


within fome while after, that the faid Vene- - 


~- as 
- ™ 
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diamond, fuch as he faw Mr. Clayion’s to be, 
yet was it areal carbuncle ; and did without 
rubbing fhine fo much, that when the admi- 
ral had occafion to open a cheft, which he kept 
under deck in a dark place, where it was for- 
bidden to bring candles for fear of mifchan- 
ces, as foon as he opened the trunk, the ftone 
would, by its native light, fhine fo as to illu- 
{trate a great part of it. And this gentleman 
having very civilly and readily granted methe 
requeft I made him, to write to the admiral, 
who is yet alive in Holland, (and probably may 
ftill have the jewel by him,) for a particular 
account of this ftone, I hope ere long to re- 
ceive it; which will be the more welcome to 
me, not only becaufe fo unlikely a thing needs 


diverfify the colour and the fplendour of fo 
foft a ftone as the turquois, And though I 
admired to fee, that I know not how many 
men, otherwife learned, fhould confidently af- 
cribe to jewels fuch virtues, as feemno way 
compatible to inanimate agents, if to any cor- 
poreal ones at all; yet as to what is affirmed 
concerning the turquois’s changing colour, I 
know not well how to reject the affirmation of 
fo learned (and which in this cafe is much more 
confiderable) fo judicious a lapidary as Boetius 
de Boot *, who upon his own particular and 
repeated experience delivers fo memorable a 
narrative of the turquois’s changing colour, that 
I cannot but think it worth your perufal ; efpe- 
cially fince a much later and very experienced 


author, Olaus Wormius, where he treats of (aus 
that ftone, confirms it with this teftimony : Wormius 
Imprimis memorandum exemplum, quod Anfhel-in Mufe. 
mus Boétius de feipfo refert, tam mutati caloris ar pap 
quam a cafu prefervations. Cui && ipfe baud ~ 


a clear evidence, but becaufe I have had fome 
fufpicion, that (fuppofing the truth of the 
thing) what may be a fhining ftone in a very 
hot country, as the Lajft-Indies, may perhaps 
ceafe to be fo (at leaft in certain feafons) in 


one as cold as Holland. For I obferved in the 
diamond I fend you an account of, that not 
only rubbing, but a very moderate degree of 
warmth, though excited by other ways, would 
make it fhine a little. And it is not impof- 
fible, that there may be ftones as much more 
fufceptible than that, of the alterations re- 
quifite to make a diamond fhine, as that ap- 
pears to be more fufceptible of them than 
ordinary diamonds. And I confefs to you, 
that this is not the only odd fufpicion, (for 
they are not fo much as conjectures,) that 
what I tried upon this diamond fuggefted to 
me. For not here to entertain you with the 
changes I think may be effected even in har- 
der fort of ftones, by ways not vulgar, nor ve- 
ry promifing, becaufe I may elfewhere have 
occafion to {peak of them, and this letter is 
but too prolix already ; that which I fhall 
now acknowledge to you is, that I began to 
doubt, whether there may not in fome cafes be 
fome truth in what is faid of the right turquois, 
that it often changes colour as the wearer is 
fick or well, and manifeftly lofes its {plendour 
at hisdeath. For when I found, that even the 
warmth of an affriction, that lafted not abovea 
quarter of a minute, nay, that of my body, 
(whofe conftitution, you know, is none of the 
hotteft) would make a manifeft change in the 
folideft of ftones, a diamond; it feemed not im- 
poffible, that certain warm and faline fteams, 
iffuing from the body of a living man, may 
by their plenty or paucity, or by their pecu- 
liar nature, or by the total abfence of them, 


diffimile adferre poffum, nift ex Anfbelmo petitum 
quis putaret. JI remember, that I faw two or 
three years fince a turquois (worn ina ring) 
wherein there were fome {mall fpots, which 
the virtuofo, whofe it was, affured me he had 
obferved to growfometimes greater, fometimes 
lefs, and to be fometimes in one part of the 
ftone, fometimes in another. And I having 
encouraged to make pictures from time to 
time of the ftone, and of the fituation of the | 
cloudy parts, that fo their motion may be 
more indifputable, and better -obferved, he 
came to me about the middle of this very 
week, and affured me, that he had, as I wifhed, 
made from time to time fchemes or pictures of 
the differing parts of the ftone ; whereby the 
feveral removes and motions of the abovemen- 
tioned clouds are very manifeft, though the 
caufe feemed to him very occult, Thefe pic- 
tures he has promifed to fhow me, and is very 
ready to put the {tone itfelf into my hands, 
But the ring having been the other day cafually 
broken upon his finger, unlefs it can be taken 
out, and fet again without any confiderable 
heat, he is loth to have it meddled with, for 
fear its peculiarity fhould be thereby deftroyed. 
And poffibly his apprehenfion would have 
been ftrengthened, if I had had opportunity 


to tell him what is related by the learned Wor- Mufeun 
mius of an acquaintance of his, that had a Worm. 
nephritick ftone, of whofe eminent virtues P#8- 99% 


he had often experience even in himfelf, and 
for that caufe wore it {till about his wrift; and 
yet going upon a time into a bath of fair water 

only, 


* The narrative in the author's own words, is this: Ego (fays he) fanéte afhirmare poffim me unam aureo annulo in- 


clufam perpetuo geftare, cujus facultatem (fi gemma eft) nunquam fatis admirari potui. Geftaverat enim ante 
triginta annos Hifpanus quidem non procul 2 paternis adibus habitans. Is cum vita funétus effet, & ipfius fupellex 
(ut moris apud nos eft) venum expofita effet, inter cztera etiam turcois exponebatur. Verum nemo (licet cormplures 
co concirriffent, ut eam propter coloris elegantiam, quam vivo domino habuerat, emerent) fibi emptam voluit, pri- 
ftinum enim nitorem & colorem prorfus amiferat, ut potius malachites, quam turcois videretur. Aderat tum tempo- 
ris gemme habendz defiderio etiam parens & frater meus, qui antea fzpius gratiam & elegantiam ipfius viderane, 
mirabundi eam nunc tam effe deformem: emit cam nihilominus pater, fat {que vili pretio, qua omnibus contemptui 
erat, ac prafentes non eam effequam Hifpanus geftarat, arbitrarentur. Domum reverfus pater, qui tam turpem gem- 
mam geftare fibi indecorum sana eam mihi dono dat, inquiens ; Quandoquidem, fili mi, vulgi fama eft, turcoidem, 
ut faculcates fuas exercere poflit, dono dari debere, tibi eam devoveo : ego acceptam gemmam {culptor? trado, ur 
pentilitia mea infignia illi, quemadmodum fieri folet, in jafpide chalcedonio, aliifqué ignobilioribus gemmis, In- 
{culperet. ‘Turpe enim exiftimabam, hujufmodi gemmi ornatus gratia, dum gratiam nuilam haberet, uti. Pare¢ 
{culptor, redditque gemmam, quam gefto pro annulo fignatorio. Vix per menfem eeftaram, redit illi priftinus color; 
ed non ita nitens propter fCulpturam, ac inzqualem fuperficiem. Miramur omnes gemmam, atque id precipue, quod 
= indies pulchrior fieret, Idquid obfervabam, nunquam fere eam 4 manu depofui, ita ut nunc adhuc eandem 
geltem. 


fivte le- 
truvia, Ub. 
5. cap. 
102. 


that fhines in the dark. 


only, wherein certain herbs had been boiled, 
the ftone, by being wetted with this decoction, 
was deprived of all its virtue; whence Wormius 
takes occafion to advertife the fick, to lay by 
fuch ftones, whenfoever they make ufe of a bath. 
And we might expect to find turquois like- 
wife, eafily to be wrought upon in point of 
colour, if that were true, which the curious 
Antonino Neri, in his ingenious Arte Vetraria, 
teaches of it; namely, that turquois’s difco- 
loured, and grown white, will regain and ac- 
quire an excellent colour, if you but keep them 
two or three days at moft covered with oil of 
{weet almonds, kept in a temperate heat by 
warm afhes: I fay, if it were true, becaufe I 
doubt whether it be fo, and have not as yet 
had opportunity to fatisfy my felf by trials; 
becaufe I find, by the confeffion of the moft 
fkilful perfons, among whom] have laid out for 
turquoifes, that the true ones are great rarities, 
though others be not at allfo. And therefore 
I thall now only mind you of one thing, that 
you know as well as I, namely, that the rare 
{tone, which is called Oculus Mundi, f it be 
good in its Kind, will have fo great a change 
made in its:‘texture by being barely left a while 
in the languideft of liquors, common water, 
that from opacous it will become tranfparent, 
and acquire a luftre of which, it will again be 
deprived, without ufing any other art or 
violence, by leaving it a while in the air. 
And before experience had fatisfied us of 
the truth of this, it feemed as unlikely, that 
common water.or air fhould work fuch great 


_ changes in that gem, as it now feems that the 


effuviums of a human body fhould effect leffer 
changes in a turquois, efpecially if more fuf- 
ceptible of them, than other ftones of the fame 
kind. But both my watch and my eyes tell 
me, that it is now high time to think of going 
to fleep ; matters of this nature will be better, 
as well as more eafily, cleared by conference 
than writing, And therefore fince I think you 
know me too well to make it needful for me to 
difclaim credulity, notwithftanding my having 
entertained you with all thefe extravagancies , 
for you know well, how wide a difference I am 
wont to put betwixt things, that barely may 
be, and things that are; and between thofe 
relations, that are but not unworthy to be in- 
quired into, and thofe that are not worthy to 
be actually believed; without making apo- 
logies for my ravings, I fhall readily comply 
with the drowfinefs, that calls upon me to re- 
leafe you: and the rather becaufe Monfieur 
Zulichem being concerned in your defire to 


know the few things I have obferved about — 


* Thefe were brought in and read before the Royal Society, (the day following) O7. 28. 1663. - 


the fhining ftone ; to entertain thofe with ful- 
picions, that are accuftomed not to acquieice 
but in demonftrations, were a thing, that can- 
not be looked upon as other than very impro- 


per by, 
SIR, 
Your moft affectionate and 
moft faithful fervant, 
R. BOYLE. 


OBSERVATIONS made * this 27% of 
Oétober, 1663. about Mr. Clayton’s Dia- 


mond, 


EING looked on in the + day-time, 

though in a bed, whofe curtains were 
carefully drawn, I could not difcern it to fhine 
at all, though well rubbed; but about a little 
after fun-fet, whilft the twilight yet lafted, 
nay, this morning a pretty while after fun- 
rifing, (but before I had been abroad in the 
more freely inlightned air-of the chamber) I 
could upon a light affriction eafily perceive the 
{tone to fhine. 

2, THe candles being removed, I could 
not in a dark place difcern the ftone to have 
any light, when I looked on it, without hav- 
ing rubbed or otherwife prepared it. 

3. By two white pebbles, though hard rub- 
bed, one againft another, nor by the long and 
vehement affri¢tion of rock cryftal againft a 
piece of red cloth, nor yet by rubbing two 
diamonds fet in a ring, as I had rubbed this 
a I could produce any fenfible degree of 

ight. 

4. I Founp this diamond hard enough, not 
only to enable me to write readily with it up- 
on glafs, but to grave on rock-cryftal it felf. 

5. I Founp {¢ this to have, like other dia- 
monds, an electrical faculty. 


6. Bze1nc rubbed upon my clothes, as is 


ufual for the exciting of amber, wax, and o- 
ther electrical bodies, it did in the dark mani- 
feftly fhine like rotten wood, or the fcales of 
whitings, or other putrified fith. 

. But this confpicucufnefs was fainter 
than that of the fcales and flabber (if I may 
fo call it) of whitings, and much fainter than 
the light of a glow-worm, by which I have 
been fometimes able to reada fhort word ; 
whereas after an ordinary affriction of this dia- 
mond, I was not able to difcern diftin¢étly by 

the 


The ftone it felf being to be fhown to the Royal Society, when the obfervations were delivered, I was willing 
(being in hatte) to omit the defcription ofit; which is in fhort; That it was a flat or table diamond, of about a third 
part of an inch in length, and fomewhatlefs in breadth ; that it was a dull ftone, and of a very bad water, having 
in the day-time ad little of the vividnefS of even ordinary diamonds, and being blemifhed with a whitith cloud 


about the middleo 


it, which covered near a third part of the ftone. 


+ Hafte made me forget to take notice, that I went abroad the fame morning, the fun fhining forth clear enough, 
to look upon the diamond through a microfcope, that I might try whether by that maenty 0 glafs any thing of 


peculiar could be difcerned in the texture of the ftone, and efpecially of the whitifh cloud, t 


t pofleft a good part of 


it. But for all my attention I could notdifcover any peculiarity worth mentioning. ; 
+ 5. For ic drew light bodies like amber, jet, and other concretes, that are noted to do fo; but its attractive 


power feemeed inferior to theirs. 


Vou, I, 


Z 


» 
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the light of it any of the neareft bodies. And 
this glimmering alfo did very manifeftly and 
confiderably decay prefently, upon the ceafing 
of the affriction, though the {tone continued vi- 
fible fore while after. 

8. Bur if it were rubbed upon a conve- 
nient body for a pretty while, ahd brifkly 
enough, I found the light would be for fome 
moments much more confiderable, almoft like 
the light of a glow-worm; infomuch that after I 
ceafed rubbing, I could with a chafed {tone 
exhibit a little Juminous circle, like that, but 
not fo bright as that, which children make by 
moving a ftick fired at the end: and in this 
cafe it would continue vifible about feven or 
eight times as long as I had been in rubbing it. 

g. I Founp, * that holding it a: while near 
the flame of a candle, (from which yet I was 
careful to avert my eyes) and being imme- 
diately removed into thé dark, it difctofed fome 
faint glimmering, but inferior to that it was 
wont to acquire by rubbing. ' And afterward 
holding it near a fire, that Had but little flare, 
¥ found the ftone to be rather lefs than more 
excited, than it had been by the candle. 

10. I Lixéwisz endeavoured to make it 
fhine, by holding it a pretty while ina very 
dark place, over a thick piece of iron: that 
was well heated, but not to that degree as to 
be vifibly fo. And though at length I fouhd, 
that by this way alfo the {tone acquired fome 
climmering, yet 1t was lefs than by either of 
the other ways above-tientioned. 

11. I Auso brought it to fome kind of 
slimmering light, by taking it into bed with 
me, and holding it a good while upon.a warm 
part of my naked body. 

12, To fatisfy myfelf, whether the motion 
introduced into the ftone did generate the 
light upon the account of its producing heat 
there, I held it near the fame of a candle, till 
it was qualified to fhine pretty well in the 
dark ; and then immediately I applied a flen- 
der hair, totry whether it would attraéct it, but 
found not that it did fo: though if it were 
made to fhine by rubbing, it was, as I former- 
Jy noted, electrical, And for further confir- 
mation, though I once purpofely kept it fo 
near the hot iron I juft now mentioned, as to 
make it fenfibly warm, yet it fhined more dim- 
ly than it had done by affriction, or the fame 
of a candle, though by both thofe ways it had 
not acquired any warmth that was fenfible. 

13. Havine purpofely rubbed it upon fe- 
veral bodies differing as to colour and .as to 
texture, there feemed to be fome little difpa- 
rity in the excitation (if I may fo call it) of 
light. Upon white and red cloaths it feemed 


a DIAMOND 


Ito fuceeed beft, efpecially in comparifon of 
black ones. 

| 14. But to try what it would do rubbed 
upon bodies more hard, and lefs apt to yield 
heat, upon a light affriction, than cloth, I 
firft rubbed it upon a white wooden box, by 
which it was excited, and afterwards upon a 
picce of purely glazed earth ; which feemed, 
during the attrition, to make it fhine better 
than any of the other bodies had done, with- 
out excepting the white ones ; which I add, 
left the effect fhould be wholly afcribed to 
the| difpofition white bodies are wont to have 
to reflect much light. 

15. Having t+ well excited the ftone, I nim- 
bly plunged it under water, that I had provi- 
ded ‘fer that. purpefe, and perceived it to fhine 
whil{t it was beneath the furface of that li- 
quor, and this I did divers times, But when 
I endeavoured to produce a light by rubbing it 
upon the Jately mentioned cover of the box, 
the {tone and it being both held beneath the 
furface, of the water, I did not well fatisfy my- 
felf-in ghe event of the trial: but this J found, 
if I took the {tone out, and rubbed it upon 
a piece of cloth, it would not, as elfe it was 
wont to do, prefently acquire a luminoufneds, 
but needed to be rubbed manifeftly much 
longer, before the defired effet was found. 

16. I Axso + tried feveral times, that by co- 
vering it with my warm fpittle (having no 
warm water at hand) it did not lofe his light. 

17, Finpine that by rubbing the {tone 
with the flat fide dowfwards,.J did, by rea- 
fon of the opacity of the ring, and the fid- 
den decay of light upon the ceafing of the 
attrition, probably lofe the fight of the ftone’s 
greateft vividnefs; and fuppofing that the 
commotion made in one part of the ftone will 
be eafily propagated all over ; I fornetimes held 
the piece of cloth, upon which I rubbed it, fo, 
that one fide of the ftone was expofed to my 
eye, whilft I was rubbing the other; whereby 
it appeared more vivid than formerly, and to 
make luminous tracts by its motions to and 
fro. And fometimes holding the ftone up- 
wards; I rubbed its broad fide with a fine 
{mooth piece of tranfparent harn, by which 
means the light through that diaphanous {ub- 
ftance did, whilft I was actually rubbing the 
ftone,. appear fo brisk, that fometimes, and in 
fome places, it feemed to have little fparks of 
fire. 7 

18. I Toox alfo a piece of flat blue glafs, 
and having rubbed the diamond well upon a 
cloath, and nimbly clapt the glafs uponit, to 
try whether, in cafe the light could pierce it, it 
would by appearing green, or of fome other 

colour 


* 9. We durft not hold it in the fame of a candle, no more than put it into a naked fire; for fear too violent 
a hear (which has been obferved to fpoil many other precious ftones)- fhould vitiate and impair a jewel, that was bur 
borrowed, and was fuppofed to be the only one of its kind. _ .. 0 ee 

t 15. We likewife plunged it, as foon as we had excited it, under liquors of feveral forts, as fpirit of wine, oils both 
chymical and expreffed, an acid fpirit, and, as I remember, an alcalizate folution ; and found'not any of thofé various 
liquors to deftroy its fhining property. _ | 

+16. Having found by this obfervition, that.a warm liquor would not extinguifh light in the diamond, I thought 
fir to try, whether, by reafon of its warmth, it would not excite it; and divers times I found, that if it were kept 
therein, till the water had leifure to commmnicate fome of its heat to it, it would often fhine as foon as it was taken 
our; and probably we fhould have feen it fhine more, whilft it was in the water, if fome degree of opacity, which 
heated water is wont to acquire, upon the fcore of the numerous little bubbles generated in it, had ‘not kept us from 
difcerning the luftre of the ftone. 3 


a 


that fhines in the dark. 


colour than blue, affift me to guefs, whether 
itfelf were fincereor no. But finding the glafs 


impervious to fo faint a Jighs, ].then thought, | 
it ft to try, whether hard bodies would not ' 
by attrition increafe the diatmond’s light, © 


fo as to become penetrable thereby: and ac- 
cordingly when I rubbed the giafs brifkly up« 
on the ftone, I found the light tp be confpi- 


cuous enouglt, and’ fosnewlat dyga: in-its pip 
tt net eaff-to-tive a namete - 


face ; but fou 
the colour it exhibited. 

Lastiy, To comply with the fafpicion I 
had upon the whole matter, that the chief ma- 


nifeft change Wrought in the’ ftone ‘was by. 


compreffion of its parts, rather than incalef- 


cence; I took a piece of white tile well gila-, : 


zed, and if I preffed the ftone hard againft it, 


it feemed, though I did net rub igto and fra; to - 


fhine at the fides. And however it did both 
very manifeftly and vigoroully fhine, uf, whilfk 
I fo preffed it, I moved it any way upon the 
furface of the tile, though I did not make it 
draw a line of above a quarter of an inch long, 


or age . 
move to and fro, but only fram one end othe’ 
fhort line to the other, without any return or 


and though I-made it not.~, " 


lateral motion, Nay,. after it-had been often, 
rubbed, and: fiffered to fofe ‘its Hghe ‘agaih, ° 
not only it feemed more eafp\to..be exgiteds ;: 


than at the beginning of the night; but if I 
did prefs hard upon it with my finger, at the 
very inftant that I drew it brifkly off, 1t would 
difclofeé a very vivid but exceeding fhort-lived 
fplendor, not to call it a little corufcation.* So 
that aCartefian would fcarce fcruple to think, he 
had found in this ftone no flight confirmation. 
of his ingenious mafter’s hypothefis, touching’ 
the generation of light in fublunary bodies, 
not fenfibly hot. _ 


d 


: urfaccefsfulnefs of the former attempts, 


4 POSTSCRIPT, annexed fome hours 
after the Obfervations were written. 


. OT many, patficulars taken notice of inone 
night, may make this ftone appear a kind 
of prodigy.s,agd the rather, becaufe having 


tried, as°J forrherly noted, not only a fine ar- 


tigcial cryita~h apd fome glfo shat is snagural. 


bat a ruby aol to diagiopds, I did nog ings 


that any of thefe difclofed the like glimmering 
of light : yet after all, perceiving by the hard- 


nef, and thei teftimony of a fkilful go!d{mith, 


that this was rather a natural than artificial 
ftone ; for fear left thete might be fome diffe- 


_ gence in the vay of, fetting, or in the fhape 
of the diamorids I made ufe of, heither of 


which was like this, a flat table-ftone, I thought 
fit to make a farther trial of my own diamonds, 
by fuch a brifk and affiduous affriction,as might 


mends-fer-the difadvantages above=- 


mentioned, in cafe they were the caufe of the 
And 
accordingly I found, that by this way I could 
afily. bring a diafnond. F'wore‘on my finger to 


~ difclofe-d lights - that was ferfible enodgh, and 


continued fo, though I covered it with fpittle, 
and ufed-fome other trials; about it. this 
will tuck ef the wonder of al sic ener 
Jy mentioned obfervations, by théwing, that the 
properties, that are fo ftrange, are not peculiar to 
one diamond, but may be fausid in others alo, 
and, perhaps,'in divers other hard and diapha- 
nous ftones,, Yet I hope, that what this-dif- 
covery takes away from the wonder of thefe 
obfervations, .it.will add to the inftruétivenefs 
of them, by affording pregnant hints towards 
the inveftigation of the nature of light. 
Ald 24 : es 
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* T after bettiought myfelf of employing a way, which produced the defired effect, both fooner and better. For 
holding betwixt my fingers a fteel bodkin, near the lower paut of it, I prefied the point hard againift the furface of the 


diamond, and much more if I ftruck the point againft ir, the corufcatjqn woulfl be extremely fudden, and very vivid, 
though, very vanifhing too: and,this way, which commonly much furprized and pleafed the fpectators, feemed far 


more proper than the other, to flew, that preffure alone, if forcible enough, though it were fo fudden and fhort, 
that it could dt' well be fuppofed to give the ftorie any thing near a feafible degree of warmth, as may be fufpeéted 


of rubbing, yet’tis fufficient to generate a very vivid ligh 
. ¢ We afterwards tried precious ftones, as diamonds, rub 


ies, faphires, and emeralds, €¥¢. but found not any of 


them to fhine, except fome diamonds; and of thefe we were not, upon fo little praétice, able to foretel beforehand, 


which would be brought to fhine, and which would not : for feveral very good diamotids'eithet would not fhine at 
all, or much lefS than others, that were far inferior tothém. And yet thofe: ingenious men are miftaken, that think a 
diamond muft be foul andcloudy, as Mr. Clayton's was, to be fit for fhining ; for as we could bring fome fuch to af- 


ford a glimmering light, fo with fome clear and excellent diamonds we could do the like. . But none of thofe many, 


that we tried of all kinds, were equal to the diamond, on which the obfervations were made, not only confidering the 


degree of light it afforded, but the eafinefs wherewith it was excited, and thecomparatively great duration of its fhining. 
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SOME 


CONSIDERATIONS 


TOUCHING THE 


ST YLE ofthe HOLY ScRIPTURES. 


EXTRACT ED 


From feveral Parts of a DiscouRsE, concerning 
divers Particulars belonging to the BIBLE ; 


Written divers years fince toa FRIEND: 


TO THE 


EARL 


. 


of ORRE RY, 


One of the Lorps Justices of the Kingdom of Ireland, Lorp 
PresipENT of the Province of Munfter, &c. 


My Deareft Brother, 

HAT facred book, which furnifhes 

our preachers both with their texts 
and a great part of their difcourfes 

on them, being the fubject, about which I am 
to entertain you, I prefume it will not much 
furprize you, if what I thall fay, in reprefenting 
to you fome confiderations on that book, 
relifh more of a fermon than of a letter of com- 
pliment. And indeed it would fo little be- 
come a perfon, that writes of my fubject, and 
with my defign, to ftartle at the very begin- 
ing fuch readers, as he defires to find or make 
devout, with any thing written in the wonted 
{train of epiftles dedicatory ; and the nature of 
the treatife, to which this paper is premifed, 
does allow fo little of that, whereof cuftom, on 
fuch occafions, 1s wont to challenge fo much ; 
that I fhould let this book come forth undedi- 
cated, were it not that the motives, that in- 
duced me to addrefs it to you, are of fuch a 
nature, that I hope, that meerly by a plain re- 
prefentation of them I may comply with what 
makes me look upon this dedication as a duty, 
without departing from the ferious defign I 
propofed to my felf in the dedicated book, 
Although then fuch readers, as having peru- 
fed your writings, fhall caft their eyes on 
mine, will, I fear, think it a bold prefump- 
tion in me to addrefs difcourfes, concerning 
a ftyle, to a perfon fo much and fo juftly ap- 
plauded for his ; yet as feveral reafons ehgage 
me to prefent you thefe thoughts, fo the fear 
‘of paffing for prefumptuous for fo doing 
obliges me to mention fome of thofe reafons. 
Whereof the firft fhall be, that your kindnefs 
for, and your refemblance in many particulars 
to, Theophilus, makes me often fancy, that 
Cam yet entertaining that rare perfon, when I 


write on the behalf of the fcripture unto you. 
Who may alfo, I prefume, remember (which 
is my fecond reafon,) that when, feven or eight 
years ago, I ventured to fhew you divers of 
thefe papers, with others (that I yet fupprefs) 
belonging to the fame treatife, you were plea- 
fed to -give me fuch a permiffion, that in cafe 
they fhould ever be made publick, I might 
addrefs what I had written at your friend’s de- 
fire particularly to you, asI took for an en- 
casement, if not a command. So that how 
unlike foever the following treatife is to that 
beft of books it would recommend ; yet fince 
you have thus made the prefent addrefs a duty, 
I muft elect rather to betray to you my weak- 
neffes, than not manifeft my obedience. And 
to thefe I muft fubjoin this third confidera- 
tion, (more prevalent perhaps with me than 
both the former,) that (as ahomely digger 
may fhew aman arich mine) whatever the 
book may be that I prefent you, that which I 
recommend to you is a matchlefs one ; and 
will, if fo difcerning a reader fhall bring as 
much affiduity as capacity to difcover its pre- 
rogatives, appear fo worthy of what I have 
faid of it, that I allow my felf a hope, the 
following confiderations will prove fo hap- 
py, as either to endear the fcripture to you, 
or (by not appearing fuch as fo good a fub- 
ject would fugeeit toa good pen,) invite you 
to fubftitute better in their rooms. And in’ 
either of thefe cafes I fhall not have caufe to 
repent of having written them; fince they will 
prove ferviceable either to the book or to the 
man, to whom I moft defire to be fo. And 
this hope I muft again own to be the chief 
inducement of my venturing to prefenta frag- 
ment of an unpolifhed treatife to a perfon, that 
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The Epiftle Dedicatory. 


is wont to write fuch as are fo eloquent and 
accomplifhed in their kind, For though fevere, 
and not incompetent, judges of compofures 
of this nature have been pleafed to give thefe 
papers no difapproving character ; yet fince I 
prefent them to you, the chief thing I dare pre- 
tend to in them Is only (as the finging rare fongs 
ill is wont, by an unheeeded indignation, to en- 
gage the poffeffors of rare voices to make them 
admired,) by difclofing my zeal and infuf- 
ficiencies, to invite you to refcue fo excellent 
a theme as the {fcripture from fo dull a pen 
as mine, by employing your happy one in its 
defence and celebration : or, (if your partiality 
fhould make you place any value on fo un- 
finifhed a piece) to convince you how capable 
of rare thoughts my fubject is, by its being 
able to furnifh fo barren a brain as mine with 
acceptable ones. And certainly, your pen 
having no lefs ferved your fame than either 
your fword, or your employments (how high 
foever ;) it could not but bring the fcriprure 
more than a few of the moft witty and illu- 
ftrious votaries, if that eloquence were ernploy- 
ed to enamour them of that divine book, that 
hath made them fo generally in love with your 
celebrated Partheniffa. Iwill not reprefent to 
you fo pious an exercife of your rethorick and 
mufe as a duty, for fear of leffening the dif- 
mtereftednefs of the employment I recommend 
to you, by implying, that you cannot decline 
it without a fault. I fhall rather invite your 
pen to prefer itfelf to, and grace religious 
fubjects, by affuring you, that as there are none 
more worthy of your pen, fo there are few pens 
more likely to fitcceed upon fome of them than 
yours, Thofe handfome effays your mufe hath 
charmed me with upon fome parts'of the bible 
have given me longings equally great and juft, 
to fee her, by a devotednefs to fuch heavenly 
themes, as happy in the choice of her fubjects, 
as fhe is wont to be in the embellifhing of them ; 
and to have her make that her chief employ- 
ment, wherein it is beft to do, what fhe doth 
always, fucceed well. And as with burning- 
elaffes though we cannot make the fun fhine, 
yet when he doth vouchfafe us his heavenly 
beams, we-can, with thofe glaffes, both in- 
creafe ight and heat, and carry and fettlethem 
here and thére as we fee caufe: fo though with 
wit and parts, their poffeffors could never have 
been able to engage God to fend forth his light 
and his: truth; yet now’ that revelation hath 
difclofed them, and now he hath been -pleafed 
to make them radiate in his heavenly word, men 
may, with knowledge and eloquence, happily 
recolleét thofe {cattered divine beams, and v- 
niting them in particular fubjects, and ‘kindling 
with them the topicks proper.to warm -and 
work on our: affections, may. powerfully illu- 
{trate truths, and enflame zeal. Towards the 
Jatter end of the enfuing papers you will find 
fomething {aid to perfuade our Theophilus: 
that the choiceft poetical and rhetorical ‘orna- 
ments- may, without injury to their luftre; be 
employed about fuch fubjeéts as may be chofen 
in the fcripture : but more'and better things, 
to the fame purpofe, have fince been faid by 
~ ingenious friend Mr. Cowley, who not on- 
Vou, IL, 


ly has employed much eloquence to perfuade 
that truth in his preface to his poems, but has 
in one of them given a noble example, and 
confequently a proof of it. Ineed not tell you, 
I mean his Davideis, a work and way of wri- 
ting, which, fince yourmufe has already thoughe 
fit to celebrate, I hope fhe will hereafter think 
fittoimitate. And this I wifh the more ear- 
neftly, becaufe it hath been obferved, that fe- 
cular perfons of quality (of whom I have elfe- 


where occafion to name divérs) are generally - 


much fuccefsfuller in writing of religion, (to 
sentlemen efpecially,) than {cholafticks or men 
in orders ; not only becaufe their ftyle and 
way of writing is obferved to have in it fome 
pleafing Fe ne fcay quoy, fomething of eafy, 
genuine and handfome, that’s peculiar to it, (dif- 
fering from regular eloquence, as a good miert 
doth from beauty) and relifhes of the native 
gracefulnefs wont to attend on what they co 
or fay ; but becaufe their wfitings attract more 
readers by the authors confpicuoufnefs, and 
make deeper impreffions in them, by being 
{yppofed more difinterefted, and looked upon, 
not as fuggefted by their profeffion or felf-ends, 
but as the fincere dictates of their unbridled 
fouls. For my part, though Iam notfo hap- 
py as to be much concerned in all the precedent 
confiderations, yet thofe, that you will find, to- 
wards the end of the longeft digreffion in the 
following difcourfe, have been fo prévalent 
with me, that though fome very fair and very 
perfuafive perfons (whom perhaps I need not 
name to you) did, when I was writing the 
annexed. treatife, labour to divert my pen to 
fome more youthful and more fafhionable 
compofures, by flattering me with a perfua- 
fion, thatin thofe attempts of that nature | had 
formerly ,occafion to make, I was not altoge- 
ther unlucky ; yet I, that would bring my ielf 
to prefer to a whole wood of bayes the leaft 
fprig of the tree of life, am inclined to think, 
that a Chriftian may poffibly find a higher fa- 
tisfaction in perfuading men to pay praifes to 
the fcripture, than in receiving them from all 
the world befides; and would think it more 
defirable, (were the choice his) to difcounte- 
nance prophane wit, than live unrivalled in 
the glory of it. And though, for my own par- 
ticular, fuch:.4 temper be, I fear, more my 
aim than’ my. attainment; yet when I writé of 
facred fubjects, I had rather a book: of mine 
fhould’ refemble the moon, which, though 
fhe be but fmall, lefs elevated, and full of im- 


perféétions;: lends yet an ufeful light to men, - 
‘and produces here and.there a motion that o- 


beys a heavenly influence, . than a ftar of the 
firft magnitude, which though more high, 
more vaft, and more flawlefs, fhines only 
bright enough to make it felf confpituous. 
Pardon ‘me therefore;:my deareft brother, if 
my concern for religion! andiyou have made me 
importunate''in appearing’ fo éagerly.. folicitous 
to fee your applauded:~ pen fanctified by, and 
adorn the beft of fubjetts: to. engage -you to 
which, .if the enfuing. difcourfe’ may but be 
fo fortunate. 4s in any. degree, or upon any 
{core, to contribute .any: thing, I fhall either 
not efteemit-a trifle, ormdsiregret the hav- 
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The Epifile 


ing written it. For it is not always fo de- 
{fpicable a piece of fervice as may be ima- 
sined, to endear, by particular confidera- 
tions, an excellent book, (and how much 
more that incomparable book the {cripture ?) 
to a perfon capable of difcovering and making 
ufe of the rare things it contains. To which 
purpofe I might offer. you divers more {erious 
inftances, but fhall only at prefent (a little to 
divert you) take this occafion to tell you, that 
Ben, Fobnfon, paffionately complaining to a 
learned acquaintance of mine, that a man of 
the long robe, whom his wit had raifed to 
great dignities and powér, had refufed to grant 
him fome very valuable thing he had begged 
of him, concluded with faying, with an up- 
braiding tone and gefture tomy friend; Why, the 
ungrateful wretch knows very well, that before 
he came to preferment, [ was the man, that made 
bim relifa Horace. 

Bur toreturn to the followingbook, though 
J hope you do not think me fo vain asto doubt, 
that it is fuffered to come abroad with imperfec- 
tion enough to need my excufes and your par- 
don; yet fince thetreatifeitfelfisfo unmeafurably 
prolix (fora part ofan effay,) it were unfit the 
addrefs of it fhouid be fotoo ; and give your pa- 
tience as great an exercife upon the fcore of its 
quantity, as upon that of its quality. And there- 
fore,referring you for what I might fay of apolo- 


Dedicatory. 


petical to what I fay to the reader, I fhall 
only add, that though, in Epiftles Dedicatory, 


cuftom hath made it a kind of rudenefs not to 
expatiate in praifes, and conclude with comple- 


ments ; and though what you have atted, and 
what you have written, might fupply a perfon 


lefs concerned than I with matter for a pane- 


eyrical addrefs; yet fince I told you, at the be- 
ginning of this letter, I fhould rather preach 
than compliment in it ; and fince praifes fit to 
be afcribed to my Lord Orrery would be un- 
fit to be afcribed him by his brother; and 
fince alfo it were fcarce more uneafy for me 
to make you any other than feeming comple- 
ments, than it were prefumptuous to addrefsany 
at allto fo great a mafter in the art; I fhall 
both decline praifes, which.not to feem fiat- 
teries, where you are not known, would perhaps 
be thought detra¢tions where youare ; and ven- 
ture to conclude this letter, as I have begun and 
continued it, without compliment, upon the 
{core of being without, if not above any, 


My deareft Brother, 
Your moft Affectionate Brother, 
and moft Faithful Humble Servant, 


ROBERT BOYLE. 


To the 


The author having with the following dif- 
courfe fent to the publifher a letter, 
avhich contains almoft all the particulars, 
that would be requifite to be taken 
notice of in a preface, it zs thought fit 
to premife, infiead of zt, the letter it 
felf, as it was addreffed to Mr. P. P. 
A.G. F.I. (to favour whofe modefty, he 


¢s not now more openly named.) 


TAR; 

. Yy OU will perhaps think it ftrange, 
that a perfon obfequious enough to 
thofe he loves fhould be able to hold 

out fo long againft the importunity of two fuch 

powerful follicitors, as my willingnefs to own a 

veneration for the fcripture, and my unwilline- 

nefs to deny you any thing. But if you will give 
me leave to acquaint you with the confidera- 
tions, that have hitherto diffuaded me from the 
publication of the papers you prefs for, you 
will, I prefume, rather marvel at my refolving 
at laft to comply with your defires, than that 

I have been fomewhat long contefting, before 

I could take up fo oppofed a refolution. Firft 

then, the treatife, of which the papers you de- 

fire make a part, was written nine or ten years 

ago, when my green youth made me very un- 

ripe fora tafk of that nature; whofe difficulty 

requires, as well as its worth deferves, that 

it fhould be handled by a perfon, in whom 
i 


READE R, 


nature, education, and time have happily 
matched a fenile maturity of judgment with a 
youthful vigour of fancy. Next, thedifcourfe 
I have mentioned being written to a private 
friend, who put me upon that tafk, I not only 
had a theme of another’s choofing impofed 
upon me, for which he was pleafed to think 
me much more fit than I had reafon to think 
my felf, but was by the freedom allowable a- 
mong friends tempted to vent and exprefs my 
thoughts with more negligence, than were 
proper to be made ufe of in a folemn difcourfe 
intended for publick view. The contrary of 
which were yet very requifite for a perfon, who 
though he have, by I know not what unhappy 
fate, been caft upon the learning divers langua- 
ses, has yet too great a concern for the know~ 
ledge of things to bea diligent or follicitous 
confiderer of words; and fo was more fit to 
write almoft of any thing, than ofa ftyle, or 
of matters rhetorical., Befides, that my Effay 
touchjng the Scripture having not been all 
written in one country, but partly in Lxgland, 
partly in another kingdom, and partly too on 
fhipboard, it were ftrange, if in what I writ, 
there did not appear much of unevennefs, and 
if it did not betray the unleifurednefs, and relifh 
of the unfettlednefs of the wandering author, 
who, by thus rambling, was reduced, for want 
of a library, to comply with the nequeft of his 
friend, who was more defirous to receive from 
the author apples and pears growing in his 

own 
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own orchard, than oranges and lemons fetched 
from foreign parts : whereby I was condemned 
not to enrich my difcourfe with what I might 
have borrowed, of real and valuable, from the 
eloquent compofures of more happy pens. 
But thefe, Sir, are not all the determents, that 
oppofed. my obeying you; for befides thefe 
difadvantages, with which the difcourfe itfelf 
was written, that part of it you demand mutt 
appear with a peculiar as well as great difad- 
vantage : for in an intire and continued dif- 
courfe, the feveral parts, that compofe it, do 
mutually afford light and confirmation to each 
other. And therefore, though whatfoever I 
here prefent you, touching the ftyle of the 
{cripture, had been written altogether in fome 
one place of the difcourfe, whereof it makes a 
part; yet I could not drfmember it from the 
reft, without a great deal of injury, as well to 
it as to the reft of the treatife. But this is not 
the worft of my cafe ; for though I did, in one 
part of my effay of the fcripture, more pro- 
feffedly apply myfelf. to the confideration of 
its {tyle ; yet, becaufe divers things were in- 
terwoven even in the diftinct part, which were 
not fo fit for publick views and becaufe that 
in divers of the other parts of my effay I had 
here and there, frequently enough, occafion to 
fay fomething of the fame theme, I have been 
obliged, that I might obey you, not only to 
difmember, but to mangle the treatife you per- 
ufed, cutting out with a pair of {ciffars hére 
a whole fide, there half, and in another place 
perhaps, a quarter of one; as I found, in the 
other parts of my difcourfe, longer or fhorter 
paflages, that appeared to relate to the ftyle 
of the fcripture, that I might give you at once 
all thofe parts of my effay, which feemed to 
concern that fubject. And though I have, here 
and there, by dictating to an amanuenfis, in- 
ferted fome lines or words, to make the loofe 
papers lefs incoherent, where I thought it eafy 
to be done ; yet in many others I have only 
prefixed a fhort black line to the incoherent 
paflages, if I found they could not be connect- 
ed with thofe, whereunto I have joined them, 
without fuch circumlocution, as either the nar- 
rownefs of the paper would not permit, or my 
prefent diftractions (which you know are not 
a few,) and the weaknefs of my eyes, would 
not allow of. For, to compleat my unfitnefs 
to obey you with any thing of accuratenefs, 
I muft, to obey you at all, do it, both when I 
have other compofures in the prefs, and when 
the diftemper in my eyes makes me fo far from 
daring’ to tranfcribe the papers I fend you, 
that I might alter them, according to the exi- 
gency of your defign in them, that I durft not 
fo much _as read them over, but with another’s 
eyes. To whichI muft add, that, befides.all 
thefe difadvantages I have already mentioned, 
i cannot but foretel, that the following dif 
courfe may prove obnoxious to the cenfures 
of differing fort of readers, and particularly 
to thofe of courtiers, for too neglected, aiid 
thofe of critics, for too fpruce a .drefs. By all 
which, I prefume, you will be eafily induced 
to believes with me, that I cannot expole the 
,papers: you defire fo much to their difadvan- 


tage and my own, without fome exercife of 
felf-denial : fince, without needing much fore- 
fight, I may well appreherd, that I fhall here= 
by hazard the lofs of the moft part of what- 
ever little reputation, in this nature; any of my 
former moral or devout compofures may, 
among favourable readers, have procured me. 

Buz, by this time, Sir, I fuppofe not only; 
that you have left wondering at my making 
fome difficulty to put the annexed papers in- 
to your hands, but that I owe you, and my 
other friends, an account; why I now confent 
to a compliance with defires, which fach pow- 
erful confiderations would diffuade my affent: 
ing: to. 

My firft inducement then to what I do; is 
the favourable character, that you and forme 
other very competent judges have been plea: 
fed to give me of thefe papers; and efpecially 
your thereupon preffing their publication up- 
on me as a duty, whereto I ftand obliged, to 
thofe many readers, whom you would have 
me think likely to be benefited thereby. For 
in fuch cafes, where knowing and fober perfons 
think there is 4 great probability of a difcourfe’s 
doing good, it is not impoffible, but that 
an unwillingnefs to have it publifhed may 
not fo much proceed out of medefty, as from 
fome fecret pride, almoft as unjuftifiable, as 
ifa phyfician fhould refufe to come abroad up- 
on an urgent occafion, becaufe he has not his 
beft clothes on, or is not carefully dreffed. 
And therefore, when I incline to make, with 
you, a cafe of confcience of the matter, I think 
myfelf obliged, whatever my private appre- 
henfions may be of the fuccefs, to do my du- 
ty, and leave events to the wile and fovereign 
difpofer of them. It is not, that I have the 
vanity to expect, that I fhould convert ebftinate 
and refolved cavillers, nor much inftruct the 
great clerks ; but fince I have not yet met 
with fuch a difcourfe, as I intended mine to be; 
and fince the greater part of the things I have 
written in it willnot, perhaps, be elfewheré 
met with ; 1 hope, that what I have faid may 
not be ufelefs to thofe, who have confidered 
the fubject, I treat of, leds attentively than I 
have done, and may, if not procure a venera- 
tion for the {cripture in thofe that are alto- 


gether indifpofed to it, yet at leaft increafe . 


orconfirm itin thofe, that have already en- 
tertained it; and furntfh fuch devout perfons 
with fomething. to alledge on the {cripture’s 
behalf, who are better furnifhed with affecti- 
ons than with arguments for it. And I tlie 
lefs fcruple to allow myfelf fach a hope, be- 
caufe you have been pleafed to make, not on- 
ly tome, but to others, fuch a mention of 
the following papers, that after your prefe- 
rence of them to the other pieces of devo- 
tion, you haye yet-feen of mine (without cx- 
cepting that difcourfe of Seraphice dove, which 
yet has had the luck to be fo favourably en- 
tertained by readers of all forts) I fall con- 
fefs to you, that as fome of them do now 
appear very much diflecated and mangled, 
fo others were penned with more care; than 
any other of my writings about matters theo- 
logical. And indeetl I conceived my ‘lf 
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obliged, in point of gratitude as well as du- 
ty, to fpeak as advantageoufly as I could of 
the fcripture; becaufe, if I may without va- 


‘nity make fuch an acknowledgement, I am 


fenfible I have been benefited by it, and might 
have been much more fo, if I had been as dif- 
pofed to learn, as the matchlefs book 1s qua- 
lified to teach. And I confefs to you alfo, 
that fince the phyfiological writings I have 
been induced to publifh of late, and the fort 
of ftudies, to which (for reafons to be told you 
at a fitter opportunity) I feem, at prefent, to 
be wholly addicted to, make many look upon 
me as a naturalift; and fince fome perfons, 
as well philofophers as phyficians, have either 
faultily, or at leaft indifcreetly, given many 
men occafion to think, that thofe, that being 
{peculatively ftudious of nature’s myfteries, de- 
part, asl often do, from the vulgar peripate- 
tick philofophy, and efpecially if they feem 
to favour that, which explicates the phzno- 
mena of nature by atoms, are inclined to 
athei{m, or at leaft to an unconcernednefs for 
any particular religion: Since, I fay, thefe 
things are fo, I was not unwilling to lay hold 
of this opportunity, to give a publick tefti- 
mony, whereby fuch as do not know me 
may be fatisfied, (for I prefume, all that do 
know me, are fo,) that, if I be a naturalift, 
it is poflible to be fo without being an atheitt, 
or of kin to it 3 and that the ftudy of the 
works of nature has not made me either dif- 
believe the author of them, or deny his pro- 
vidence, or fo much as difefteem his word, 
which deferves our refpect upon feveral ac- 
counts, and efpecially that of its being the 
erand inftrument of conveying to us the truths 
and mytfteries of the Chriftian religion ; my em- 
bracing of which I know not why I fhould 
be afhamed to own; fince I think I can, toa 
competent and unprepoffeffed judge, give a 
rational account of my fo doing. 

To all this, I might fubjoin fome apologies, 
which might perhdps ferve to prevent, or 
withdraw, the cenfures of fome forts of rea- 
ders. 

For to critics and philologers I could re- 
prefent, partly, that I have not a little im- 
poverifhed my difcourfe, by making ufe of 
books, to fhun the repetition of what I found 
obvious already ; partly, that when I wrote 
the eflay, of which the enfuing treatife 1s apiece, 
Thad thoughts of annexing it to annotations, 
wherein I hoped to illuftrate, and by particu- 
lar inftances to exemplify, divers of thofe 
things, which fhould appear to require it, or 
which elfe the readers might fufpect I have 
flightly confidered, becaufe I feem to make 
but atranfient mention of them ; and partly, 
too, that I ignored not the ftricter interpre- 
tations given by modern critics to divers texts 
by me alledged ; but that (not having oppor- 
tunity to criticize) I was content to ufe them in 
their received, or obvious fenfe ; and have fome- 
times employed them but by way of allufion, 
or as arguments ad hominem (wherein fome of 
my readers are like to acquiefce, though I do 
not) and fometimes rather ufed them to ex- 
prefs, than prove my thoughts, And, in- 


deed, in thefe popular difcourfes; which are 
not written for, nor to be examined as regu- 
Jar difputations, men ufe not fo much to look 
whether every thing bea ftrict truth, as whe- 
ther it be proper to perfuade, or imprefs the 
truths they would inculcate ; and efpecially in 
compofures of the nature of this of mine, men 
have been rarely cenfured for being fometimes 
even indulgent to the exigences of their themes. 
Thofe, that require more of method than they 
will here find, may be advertifed, that much 
of this fcribble being defigned to ferve part- 
cular acquaintances of mine, it was fit it fhauld 
infift on thofe points they were concerned in ; 
and that (confequently) much of the feeming 
defultorinefs of my method, and frequency of 
my rambling excurfions, have been but inten- 
tional and charitable digreffions out of my 
way, to bring fome wandering friends into 
theirs, and may clofely enough purfue my in- 
tentions, even when they feem moft to deviate 
from my theme And as for the longer ex- 
curfions, which either you, or other judicious 
friends, would needs have me leave here and 
there, I have, for the eafe of my perufers, an- 
nexed tothem fome marks, whereby they may 
be’ taken notice of, to be digreffions ; that as 
I fubmit to their judgment, who think they 
may be ufeful to fome readers, fo I may com- 
ply with my own unwillingnefs to let them be 
troublefome to others ; who by this means have 
an opportunity to pafs by, if they pleafé, fuch, 
as they fhall not expect to find themfelves, 
(either upon their own fcore, or that of their 
acquaintances) concerned in. To thofe of the 
wits, who happening to be difregarders of the 
{cripture, may find themfelves uponthat account 
ufed here with any fhew of flighting or afperity, 
I may add to what I have already faid in the pa- 
pers themfelves, that it hath been, but as we 
pinch, and caft cold water on the faces of perfons 
in a {woon, to bring them out of it to themfelves 
again ; Thaving done it with as harmlefs in- 
tentions, as thofe of the angel (mentioned in 


in the As) when he ftruck Pefer on the fide, AS *"- 


not to hurt him, but to awake him, lead him”? 
the way out of the prifon he was bound in, and 
refcue from imminent death. And if that will 
not fatisfy fome of the leaft judicious, or the 
moft defperate, (for others I expect to find 
better affected or more moderate) I am willing 
to leave the intelligent and pious to judge be- 
tween us; affuring thofe, that are fo much more 
jealous of their own honour than of God’s, that 
as I writ to reclaim them, not to deprive thetn 
of the repute of wits, or fhare it with them, 
fo I fhall not overmuch deplore the being by 
them denied a title, to which I have as little 
pretenfion as right. And (to difpatch) I 
might add, that orators may not unjuftly bear 
with fome rudeneffes in the {tyle of a perfon, that 
profeffes not rhetorick, and writes of a fiubyect, 
that needs few of her ornaments, and rejects 
many as indecencies misbeconting its majelty : 
and that feverer divines may faftly pardon 
fome {moothnefs in a difcourfe, written ‘chief 

for gentlemen, who would fcarce be fond of 
truth in every drefs, by a gentlerhan, who fear- 
ed it might misbecomé a peffon of his es 

an 
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and quality ftudioufly to decline a fafhionable 
ftyle. And if any divine would cenfure me for 
intruding; upon his profeffion, and handling 
my fubyect lefs -fkiltully than-he would have 
done ;' I will not urge, that to write well on 
this fubyect is a tafk, which he that fhall try, 
will perhaps find far lefs eafy than one would 
imagine ; but I fhall rather tell him, that I 
hope I may obtain his pardon, by affuring him, 
that I fhall be as Jittle angry to be reétified in 
my miftakes, as to be fhown the way when I 
am out of it, and as little troubled to have 
this difcourfe, that but fkirmifhes with la- 
zinefs and prophanenefs, furpaffed by ano- 
ther on the fame fubjecét, as to fee ano- 
ther embracer of the fame quarrel come.in with 
afrefh regiment, to affift me againft a formi- 
dable enemy, ina conflict I were engaged in but 
with a troop, or bring cannon againft a for- 
trefs I had but fakers to batter with. Yes, 
I fhall be glad, if my dim fhort-lived match 
but ferve to light another’s brighter torch ; and 
fhall think it a happinefs to have contributed, 
’ though but thus occafionally, towards the elu- 
cidation, or {plendour of the fcripture. And 
confonantly to this temper, I would befeech 
any reader, that may fo much want learning as 
to need fuch a requeft, not to meafure what 
can be faid in the defence and celebration of 
the fcripture’s ftyle, by what hath in the fol- 
lowing difcourfe been traced by the callow 
pen of a travelling layman, For I profefs in- 
genuoufly, that there can as little be an un- 
‘welcomer as an unjufter compliment placed 
upon me, than to miftake any thing that Iam 
able to fay, and much lefs what I have faid, 
for the beft that can be faid upon fuch a fub- 
ject. Nor is it my leaft encouragement to con- 
ient to the publication of fuch incompleat wri- 
tings, that the:confiderations already intimated 
will probably keep my readers from doing the 
{cripture and their own judgment fo great an 
injury. 

Bur I fee I have fo far tranfgreffed the 
bounds of a letter, that if I add any thing 
more of apology, it muft be for having been 
fo prolix already. Wherefore there fcarce re- 
mains any thing forme, but to mind you, that 
fince your perfuafions have fo much contri- 
buted to my expofing the following tract, in- 


compleat as it is, your own credit is fomewhat 
concerned in it as well as mine. And there- 
fore I hope you will have a care, ‘that there be 
no faults of the printer addetl to thofe of the 
author, which do fo little need additional ble- 
mifhes ; and efpecially that there pafgno mif- 
takes of the punctation. For in fuch com- 
pofures as this, if the flops be emitted, or 
mifplaced, it does not enly leffen the ;eraee- 
fulnefs of what is fard, *btt oftentintes quite 
fpoil the fenfe. And if by this care of yours 
(which your affection, both for the fubject, 
and the writer makes me-confident of) rete | 
the authority of your approbation, I find the 

imperfect confiderations to be fo favoitably 
received as to deferve anather edition ; it will 
perhaps invite me to put them forth enlarged, 
and recruited with what I may meer with per- 
tinent to this fubjeét in fuch other papers of 
mine concerning the {cripture, as I had not 
yet the conveniency to get into mine own hands 
and loak over. However, though I-pretend 
not here to anfwer all objections againit the 
{tyle of the fcripture; yet,as I hope, I have 
been fo happy as to anfwer fome of them, and 
weaken moit ofthe reft ; fo if others, that are 
more able, will but employ, themfelves as ear- 
neftly in fo ufefula work, there is great hope, 
that fome anfwering this objection, another 
that, and a third another, they may.at length be 
all of them fatisfactorily replied to, And in 
the mean time I fhall think my Jabour richly 
recompenfed, if they either procure or efta- 


blifh a veneration for the fcripture in. any of | 


my readers ; or do at leaft encourage thofe, 
that are qualified for a far more profperous 
making fuch..an attempt, to undertake it, by 
fhowing thofe of them that know me, what were 
eafy for them to do, whilft they fee what has 
been done even by me.; whom fure they will 
not think to be half fo much an orator, as I 
hope fo. uneafy a proof of his obedience will 
make you think him, . 


“Sir, Your. AffeCtionate Friend 


and humble Servant, 


ROBERT BOYLE, 


1 Sam. xiv. 
ver. 25, 
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HESE things, dear Theophilus, be- 
ing thus difpatched, I fuppofe we 
may how feafonably proceed to con- 
fider the ftyle of the fcripture: a 

fubjeét, that will as well require as deferve fome 

time and much attention; in regard that di- 

vers witty men, who freely acknowledge the 

authority of the fcripture, take exceptions at 
its ftyle, and by thofe and their own repu- 
tation divert many from ftudying, or fo much 
as perufing, thole facred writings; thereby at 
once giving men injurious’ and irreverent 
thoughts of it, and diverting them from al- 
lowing the fcripture the beft way of juftifying 
it felf, and difabufing them. Than which fcarce 
any thing can be more prejudical to a book, 
that néeds but to be fufficiently underftood to 
be highly venerated ; the writings thefe men 
criminate, and would keep others from read- 
ing, being like that honey, which Sau/’s rath 
adjuration with-held the Ifraelites from eating, 
which being tafted, not only gratified the tafte, 
but enlightned the eyes. | 

Now théfe allegations againft the {crip- 
ture we-are to examine being’ but too va- 
rious, it will ‘be requifite for us to confider 
the ftyle of it, ‘not in the:ftri€ter acceptation, 
wherein an author's ftyle is wont to fignify the 
choice and difpofition of his words, but in 
that larger fenfey wherein the word ftyle com- 
prehends not only the phrafeology, the tropes 
and fioures made ufe of by awriter, but his me- 
thod, his lofty7or humbler character (as ora- 
tors fpeak) his pathetical or languid, his clofe 
or incoherent'way df writing; and ina word, 
almoft all the whole manner of an author’s ex- 
preffing, himfelt, : 

WHEREFORE, though the title of an eflay 
prefixed to this treatife will, I prefume, invite 
you to expect from me rather fome loofe con- 
fiderationsthanany fulland methodical difcourfe 
concerning the ftyle of the fcripture; yet I 
hope youwill not think it {trange, if fo compre- 
henfive a theme make this part of the efflay 
difproportionate to the others ; efpecially fince 
the nature of your commands, and that of my 
defign, oblige me to interweave fome other 
things with thofe that more directly regard the 
ftyle of the fcripture, and particularly to lay 
hold on all opportunities I can difcreetly take, 
to invite you to ftudy much, and highly to 
efteem a book, which there is no danger you 
can‘too thuch ftudy, or efteem too highly. 

Ir has been a common faying among the 
ancients, that even ¥upiter could not pleafe all. 
But by the objections I meet with againft the 


fcripture, I find, that the true God himfelf is 
not free from the imputation of his audacious 
creatures, who impioufly prefume to quarrel as 
well with his revelations as his providence, and 
exprefs no more reverence to what he hath 
dictated than to what he doth. For not now 
to mention what is by atheifts and antifcrip- 
turifts alledged to overthrow the truth and au- 
thority of the fcripture, (becaufe it is not here, 
but elfewhere, that we are to deal with that 
fort of men) even by fome of thofe, that ac: 
knowledge both, (for with fuch only we have 
now to reafon,) there are I know not how many 
faults found with the ftyle of the fcripture. For 
fome of them are pleafed to fay, that book is 
too obfcure ; others, that it is immethodical; 
others, that it is contradictory to itfelf; others, 
that the neighbouring parts of it are inco- 
herent ; others, that it is unadorned ; others, 
that it 1s flat and unaffecting ; others, that it 
abounds with things, that are either trival or 
impertinent, and alfo with ufelefs repetitions, 
And indeed {9 many and fo various are the 
faults and imperfections imputed by thefe men 
to the fcripture, that my wonder at them 
would be almoft as great as is my trouble, if 
I did not confider, how much it is the intereft 
of the great adverfary of mankind, and efpe- 
cially of (that choiceft part of it) the church, to 
depreciate compoftres, that if duly reverenced 
would prove fo deftruétive to his kingdom and 
defigns ; and if I did not alfo remember, that 
(fuch is the querulous and exceptious nature of 
men) it was Cicero himfelf that obferved, /- 
Lari non poffe reprebenfionem, nift nibil fcribendo. 
But as poets and aftronomers have fancied, a- 
mong the celeftial lights, that adorn the firma: 
ment, bears, bulls, goats, “dogs, fcorpions, 
and other beafts; fo our adverfaries impute I 
know not what imaginary deformities to a 
book, ennobled by its author with many cele- 
{tious lights, fit to inftruét the world, and dif- 
cover to them the ways of truth and bleffed- 
nefs. Although, I fay, this be fo, yet fince 
the mif-reprefentation made by thefe men of 
the bible is not inferiour to that made by poets 
and co{mographers of the firmament; I hope 

you will be as little deterred by the moft dif- 

paraging imputations from ftudying the {crip- 

ture, as pilots are by the name of Jear given to 

the moft northern conftellation, from having 

their eyes upon the pole-ftar, and ftééring their 

courfes by it. 

Anp fince you will eafily believe, that a per- 
fon fo averfe from wrangling as I is not like 
to make the difputing with thefe cenfures of 

the 
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the {cripture-ftyle, any further his defign, 
than as the invalidating their objections con- 
duces to the reputation of that facred book 5 
I prefume you will not think it at all imperti- 
nent, if oftentimes I intermix with thofe things, 
that more direétly regard furch cbyections, o- 
ther things, that feem to tend rather to celebrate 
than vindicate the fcripture. For in. fo doing, 
T hope I fhall not alone confiderably, though 
not perhaps fo directly, ftrengthen my an- 
{wers, by fhewing that we juftly afcribé to the 
fcripture qualities quite oppofite to the im- 
perfections imputed to it; butI fhall perfectly 
comply with my main defign, which | here 


declare, once for all, is but to engage you to. 


ftudy and value the fcripture, arid thetefore 
obliges me to anfwer objections only fo far 
forth, as they may look like arguments to dif- 
fuade you from prizing and ftudying it. And 
becaufe I find not, that the objections to be con- 
fidered have any great cohetence with, or de- 
pendence on each other, I fhall not {cruple to 
mention them, and my reflections on them, ih no 
other order, than that wherein they fhall chance 
to occur to my thoughts whilft Iam writing. 
Or the confiderations then, that I am to lay 
before you, there are three or four, which are 
of a more general natufe ; and therefore be- 
ing fuch as may each of them be pertinently 
employed againft feveral of the exceptions ta- 
ken at the fcripture’s ftyle, it will not be in- 
cohvenient to mention them before the reft. 
Anp, in the firft place, it fhould be confi- 
dered, that thofe cavillers at the ftyle of the 
{cripture, that you, and 1 have hitherto met 
with, do (for-want of {kill in the original) ef- 
pecially in the Hebrew, judge of it by the 
tranfldations, wherein alone they read it. Now 
fcarce any .but a linguift will imagine, how 
much a book may lofe of its elegancy, by 
being read in another tongue than that it was 
written in; efpecially if the languages, from 
which, and into which, the verfion is made, 
be fo very differing, as are thofe of the eaftern 
and thefe weftern parts of the world. But of 
this I forefee an occafion of faying fomething 
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ing, the various fignifications of words, parti= 
cles, and terifes in the holy tongue, made 
many things appear lefs toherent; or lefs ra- 
tional, or Jefs confiderable, which, by a more 
free and fkilful rendring of the original; would 
not be blemifhed by any appearance of fuch 
imperfection. And though this fault of in- 
terpreters be pardonable enough in them, as 
carrying thuch of its excufe in its caufe 5 yet it 
cannot but thuth derogate from the feripture, 


to appear with peculiar difadvantages, befides 


thofe many, that are common to almoft all 
books; by being tranflated. 

_ For whereas the figures of rhetoric are 
wont, by ‘orators, to be reduced to two com- 
preherifive forts ; and one of thofe does fo dé- 
perid tipon the found and placing of the words 
(whence the Greek rhetoricians call fuch figures 
UN pacer oe AEE ews ) that; if they be altered, though 
the fenfe be-retained, the figure may vanifh ; 
this fort of figures, I fay, which comprizes 
thofe that orators call Epuenados, Antanaclafis; 
and a multitude of others, are wont to be loft 
in fuch litéral tranflations as are ours of the 
bible, asI could eéafily fhow by many inftances, 
if I thought it requifite. — 

Besrp&s, there are in Hebrew, as tii other 
languages, certain appropriated graces, and a 
peculiar emphafis belonging to fome expreffions, 
‘which muft neceflarily be impaired by any 
tranflation, and are but too often quite loft in 
thofe, that adhere too fcrupuloufly to the 
words of the original. And, as in a lovely 
face, though a painter may well enough expreds 
the cheeks, and the nofe,; and lips 5 yet 
‘there is often fomething of fplendour and vir 
vacity in the eyes, which no pencil can reach to 
equal : fo, in fome choice compofures, though 


a {kilful interpreter may happily enough ren- 


der into his own language a great part of 
what he tranflates, yet there may well be fome 
fhining paffages, fome fparkling and emphati- 
cal expreffions, that he eannot poffibly repre- 
fent to the life. And this confideration is 
more applicable to the bible and its tranfla- 
tions; than to other books, for two particular 
reafons, 


For firlt, it is more difficult to tranflate the 


Hebrew of ‘the Old Teftament, than if that 
book were written in Syriack, or Arabick, or 
‘fome futh other eaftern language. Not that 
the holy tongue is much more difficult to be 
learned than others ; but becaufe in the other 
learned tongues, we know there are common- 
Jy variety of books extant, whereby we may 
learn the various fignifications of the words and 
phrafes ; whereas the pure Hebrew being un- 
happily loft, except fo much of it as remains 
in the Old Teftament, out of whofe books 
alone we cdn but very imperfectly frame a 
dictionary‘ and a language; there are many 
words, efpecially the dra Aeyoueva, and thofe 
that occur ‘but féldom; of which we know but 
that orlé fignification, or thofe few acceptions, 
wherein we find it ufed in thofe texts, that we 


think we clearly underftand. Whereas, if we 


confider the nature of the primitive tongue, 
whofe words being not numerous, are mott 
of them equivocal enough, and do many of 

them 
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them abound with ftrangely different meanings ; 
and if we confider too, how likely it is, that 
the numerous conquefts of David, and the 
wifdom, profperity, fleets, and various com- 
merces of his fon Solcmon, did both enrich and 
fpread the Hebrew language, it cannot but 
feem very probate that the fame word or 
phrafe may have had divers others fienifica - 
tions, than interpreters have taken notice of, 
or we are now aware of: fince we find in the 
Chaldee, Syriack, Arabick, and other eaftern 
tongues, that the Hebrew words and phrafes 
(a little varied, according to the nature of 
thofe dialects) have other, and oftentimes, ve- 
ry different fignifications, befides thofe, that the 
modern interpreters of the bible have afcri- 
bed to them. I fay, the modern, becaufe 
the ancient verfions before, or not long after 
our Saviour’s time, and efpecially that which 
we vulearly call the Septuagint’s, do frequent- 
ly favour our conjecture, by rendring Hebrew 
words and phrafes to fenfes very diftant from 
thofe more received fignifications in our texts ; 
when there appears no other fo probable rea- 
fon of their fo rendring them, as their believ- 
ing them capable of fignifications differing 
enough from thofe, to which our later inter- 
preters have thought fit to confine themfelves. 
The ufe, that I would make of this confidera- 
tion, may eafily be conjectured, namely, that 
it is probable, that many of thofe texts, whofe 
expreffions, as they are rendred in our tranf- 
lations, feem flat, or improper, or incoherent 
with the context, would appear much other- 
wife, if we were acquainted with all the fig- 
nifications of words and phrafes, that were 
known inthe times, when the Hebrew lan- 
cuage flourifhed, and the facred books were 
written ; it being very likely, that among thofe 
various fignifications, fome one or other would 
afford a better fenfe, and a more fignificant 
and finewy expreffion, than we meet with in 
our tranflations ; and perhaps would make fuch 
paffages, as feem flat or uncouth, appear elo- 
quent and empharical. Whilft lam writing this, 
our Englifh tongue prefents to my thoughts 
an example, which may feem to illuftrate much 
of the foregoing confideration : and it is this ; 
that though, as one would eafily believe, there 
are but a few forms of fpeaking, which re- 
late to the birth of infants, yet there are five 
or fix expreffions concerning that one affair, 
wherein very peculiar and unwonted notions 
belong to the words and phrafes : for, if I fay, 
that fich a woman has looked every hour 
thefe ten days; that yefterday fhe cried out; 
that fhe had a quick and eafy labour ;_ that 
laft night fhe was brought-to-bed ; that now 
fhe lies-in; and, that i¢ is ft we fhould re- 
member the lady in the ftraw: if, I fay, 1 
make ufe of any or all of thefe expreffions, an 
Englifhman would readily underftand me ; 
but if I fhould literally, and word for word, 
tranflate them, I fay, not into Greek or He- 
brew, but into the languages of our neighbour- 
nations, French or Italian, men would not un- 
derftand what I mean. And if a difcourfe,where- 
in they. were employed, were tranflated by an 
interpreter only acquainted with the genuine 


and more obvious fignification of the Englifh 
word, it would, in iuch paflages, appear very 
difadvantageoufly, and perhaps be thought im- 
pertinent, or non-fenfical, to a French or Ita- 
lian reader. 

But this is not all; for I confider in the 
fecond place, that not only we have loft di- 
vers of the fignifications of many of the He- 
brew words and phrafes, but that we have aito 
loft the means of acquainting ourfelves with a 
multitude of particulars relating to the topo- 
graphy, hiftory, rites, opinions, fafhions, .cuf- 
toms, Fc. of the antient Jews and neighbour- 
ing nations, without the knowledge of which 
we cannot, in the perufing of books of fuch 
antiquity, as thofe of the Old Teftament, and 
written by and (principally) for Jews ; we can- 
not, I fay, but lofe very much of that efteem, 
delight, and relifh, with which we fhould read 
very many paflages, if we difcerned the refe- 
rences and allufions, that are made in them to 
thofe ftories, proverbs, opinions, €&¥c. to which 
fuch paffages may well be fuppofed to relate. 
And this conjecture will not, I prefume, ap- 
pear irrational, if you but confider, how ma- 
ny of the handfomeft paffages in ‘7uvenal, 
Perfius, Martial, and divers other Latin 
writers, (not to mention Hefod, Mufeus, or 
other antienter Greeks) are loft to fuch rea- 
ders, as are unacquainted with the Roman cuf- 
toms, government, and ftory; nay, or are 
not fufficiently informed of a great many par- 
ticular circumftances, relating to the condition 
of thofe times, and of divers particular perfons 
pointed at in thofe poems. And therefore it is, 
that the latter critics have been fain to write 
comments, or at leaft notes, upon every page, 
and in fome pages upon almoit every line of 
thofe books, to enable the reader to difcern the 
eloquence, and relifh the wit of the author. 
And if fuch dilucidations be neceffary to male 
us value writings, that treat of familiar and {e- 
cular affairs, and were written in an Eeropean 
language, and in times and countries much 
nearer to ours; how much do you think we 
mutt lofe of the elegancy of the book of 70d, 
the Pfalms of David, the Song of Solomon, and 
other facred compofures, which not only treat 
oftentimes of fublime and fupernatural myfte- 
ries, but were written in very remote regions 
fo many ages ago, amidft circumftances, to 
moft of which we cannot but be great ftrang- 
ers? And thus much for my firft general ¢on- 
fideration. 

My fecond is this, That we fhould care- 
fully diftinguifh betwixt what the fcripture it- 
felf fays, and what is only faid in the fcripture. 
For we muft not look upon the bible as an ora- 
tion of God ro men, or as a body of laws, like 
our Englith ftatute-book, wherein it is the le- 
giflator, that all the way {peaks to the people ; 


butas a collection of compofures of very differ- 


ing forts, and written at very diftant times ; 
and of fuch compofures, that though the holy 
men of God (as St. Peter calls them) were 
a¢ted by the Holy Spirit, who both excited and 
affifted them in penning the fcripture, yet there 
are many others, befides the author and the 


penmen, introduced fpeaking there. For befides 
3 the 
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the bdaks of Fofeua, Fadgas,. Samuel, Kings, 
Chronictes,. the four evangelifts, the Af: off the 
Apofiles, and: ather parts of feriprure that are 
evidently hittorical, and. wont to be fo called ; 
there are, im the other boaks, many paflages, 
that deferve: the fame name, and: many others, 
wherein, thougit they be mor meer narratives 
of thingsdane, many fayings and expreffions 
are recorded, that either belong not to the au- 
thor of the feripture, of muft.be looked upon. 
az fuch, wherenr ins fecretartes perfanate others, 
So that, ina confiderable part of the fernp- 
ture, mot only prophets, and kmes, anc pridfts 
being intredmced {peaking but foldiess, fhep- 
herds, ‘and women, and fuch other forts of 
perfons, fram whan witty or claquent thes 
are not (efpecially when they fpeak ex tempore) 
to be expected, i would be very injurious to. 
impute to the fermpoire any. want of eloquence, 
that nay be motedi mi the expreffions of others, 
than its anthor. For though, not-only in ro- 
manfices, bur m many of shofe that pats, for true 
hribories, the fuppofed. {peakers may be obfer- 
ved ta talk as well as the hiftqriam; yet that 1s, 
hue either becaufe the men fo introduced were 
ambafiacdors, orators, gemerals, or other emi- 
nent men for parts, as well as employments ; 
or becaufe the Inftortn daes, as it often hap 
pens, give bimfelf the liberty to make fpeeches 
for them, and does not fet dawn mdeed what 
they faid, but what he thought fit that fuch per- 
fons, on fuch aceafions, fhould have faid. 
Whereas the pen-men of the fcripture, as one 
of them truly profeffes, having not followed 
cunmingty devyifed fables in what they have writ- 
ten, have faithfully fer down the fayrmgs, as 
well as aftions, they record, without making 
them rather congruaus to the conditions.of the 
fpealters, than to the laws of truth. 

Nor 1s it only the ftyle of very many paf- 


fages of feripture, that may be juftified by our. 


{econd confideration; but, with the fame di~ 
{tinction well apphed; we may filence fome of 
their mahcious cavils, who accufe the fcriptare 
of teaching vice by the ungodly fayings and ex- 
amples, that are here and there to be met with 
imit. But, asthe Apoftle faid, that they are 
not all Lrael, that are of Ifraek; {a we may fay, 
that ts not fcripture, that is in the feripture: 
for many wicked petfons, and their perverter 
Satan, are there introduced, whofe fayings the 
Holy Ghoft doth not adopt, but barely reai- 
fiers ; nor does the fcripture affirm, that what 
they faid was true, but that it 1s true they faid 
it. And if Thad not reduced fome of thafe ca- 
villers to comfefs, that they never did themfelves 
read thofe pieces of. the bible, at fome of whofe 
paffages they cavil, I fhould much more ad- 
mire than Ida, to find them father, as confi- 
dently as they do all they hear cited from it, 
upon the enditer of it; as if the devil’s fpeeches 
were not recorded there, and as if tt were re- 
quifite to make a hiftory divinely infpired, that 
all the bla{phemiesand crimes it regiftersfhould 
be fo too: As for the ills recorded in the ferip- 
ture, befides that wicked perfons were neceflary 
to exercife God’s children, and illuftrate his 
providence; and, befides the allegations com- 
ees a on that fubject, we.may confider, 
ox, II, | 


that thene being many things to be declineds as 
well:as practifed,, twas fit we fhould be taught 
as well what to avoid, as.what to imitates. and 
the Known rocks and fhelves do as well guide 
the feamen, as the pale+ftar. Now; as we ceuldi 
not be anmediagaintt the tempter’s. methods, if 
we 1enoned them, foicould we never fafeher nor 
beater learn then, tham in. his book,. who. cam 
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atone diftover the wiles, and fathom the deprhs Rev. ii. 


of Satag, and. track. him through all his warych. 24 


ings, and (atherwife untraceable) labyrinths 3 
and in that book, where the aztidote is exinbi- 
ted with the poilon, and either mens defeat or 
victory may teach us, at others cofts, and with- 
qut our hazard, the true art.of what warfare 
we are all fo highly comcerned in And, as 
chymifts obferve in the boak of nature, thet 
thofe fimaples, that wear the figuie or refem- 
biance (by them termed figmature) of a diftem- 
per’d part, are medicinal for that part of that 
infirmity, whofe fignature they beam; fo, in 
God’s other Book, the vicraws perfoms there 
mentioned {tik prove, under faime nation, or 
wpom fome feqse or other, antidotal againft the 
wices| notarious im them, beimg (to: prefent it 
you alfo in a fcripture famille) ike the brazem 
ferpent im the wildernefs, tet up tocune the pal- 


fon infufed by thofe they refemble. Whad/ocver Rom. xy. 


Lines were written afone-trme, faysthe Apottle, 4. 


qwere written for our infirudéion. And, to make 
further ufe of qur farmer conpparifon, thofe, ta 
whom the {cripture gives the names of lrons; 
wolves, foxes, and other brutes, by God?s af: 
fiftance;, prove ta his faints as inftractive beatts, 
as doth the northern bear unto the wandering 
pilec. And, as antiendly God fed his fervant 
Zelas, fometimes by an angel, fametimes by a 
woman, and fometimes too by ravens, fo doth 
he make alk perfons in the bible, whether 
good, or basl, or indifferent, {upply his fer- 
vants with that inftruction, which is the ali; 
ment of virtue, and of fouls, and makes them 
and thetr examples centrtbute to the verification 
of that paflage of St. Paul, wherein he fays, 


that al! things co-aperale for good to them that Rom. viii. 


love God. 

My third confideration is this: That the fe- 
veral boolts. of the bible were written chiefly 
and primarily to thofe, to whom they were firft 
addreffed, and to thetr contemporaries; and 
that yet the bible not being written for one age 
of people only, but far the whale people of 
God, confifting of perfons of all ages, nations, 
fexes,, complexions and conditions, it was &t it 
fhauld be written in {uch a way, as that none of 
all thefe might be quite exeluded from the ad- 
vantages defigned them init. “Fherefare were 
thefe facred books fo wifely, as well as gra- 
cioufly, temper’d, that their variety fo com- 
prehends the feveral abilities and difpofitions 
of men, that (as fome pictures feem to have 
their eyes directly fix’d on every one that looks 
on them, from what part foever of the room 
he eyes them) there ts fcarce any franje of {pi+ 
rit a mancan be of; or any condition he can 
be in, to which fome¢ paflage of feripture is 
not as patly applicable, as if 1 were meant for 
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him, or faid tq him-as Naibem ance did to 2 Sam.xii 


David, Thou art thé man, What bas been?- 
Se. thus 
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Some CONSIDERATIONS touching 


thus obferved touching God’s defign in the 
contrivance of the fcripture, may affift us to 
defend the ftyle of a great multitude of its 
texts, and particularly of divers of thofe, which 
belong to the five following kinds. 

Awp firft, the feveral books, that make up 
the canon of the Scripture, being primarily de- 
figned for their ufe, that lived in the times 
wherein they were divulged, it need be no 


_ wonder, if each of them contain many things, 
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that principally concern the perfons that then 
lived, and be accordingly written in fuch a 
way, that many of its paffages allude, and o- 
therwife relate to particular times, places, per- 
fons, cuftoms, opinions, ftories, &c. which, 
by our formerly-mentioned want of a good ac- 
count of fuch remote ages and regions, cannot 
afford us that inftruction and fatisfaction, that 
thofe, to whom fuch books were immediately 
addrefled, might eafily derive from the peru- 
fal of them. 

Next, as fome portions of fcripture were 
principally defigned for ages very long fince 
paft, fo fome other parts of it, efpecially thofe 
that are yet prophetick, may probably refpect 
future times, much more than ours: and our 
pofterity may admire what we cannot now re- 
lith, becaufe we do not yet underftand it. 
Moreover, there being many portions of {crip- 
ture, as almoft the whole four laft books of 
Mofes, wherein God is introduced as either 
immediately, or mediately giving laws to his 
people, or his worfhippers, I fuppofe it will 
not be thought neceffary, that fuch parts of 
{cripture fhould be eloquently written, and that 
the fupreme legiflator of the world, who rec- 
kons the greateft kings amongft his fubjects, 
fhould, in giving laws, tye himfelf to thofe of 
rhetorick; the fcrupulous obfervation of which 
would much derogate from thofe two qualities, 
fo confiderable in laws, clearnefs and majetty. 

Besipes, there being a fort of men, of 


which I hope the number will daily encreafe, 


who have fuch a defire, as St. Peter tells us the 
angels themfelves cherifh, to look into the my- 
fteries of religion, and are qualified with eleva- 
ted and comprehenfive intellects, to apprehend 
them in fome meafure; itis not unfir, that to 
exercife fuch mens abilities, and to reward their 
induftry, there fhould be fome abftrufe texts of 
{cripture fitted to the capacities of fuch fpecu- 
lative wits, and above the reach of vulgar ap- 
prehenfions, 

AnD, on the other fide, the omnifcient au- 
thor of the {cripture forefeeing, that it would 
follow from the condition of mankind, that 
the greateft part of the members of the church 
would be no great clerks, and many of them 
very weak or illiterate, it was but fuitable to 
his goodnefs, that a great many other paflages 
of the books defigned for them, as well as o- 
thers, fhould be written in fuch a plain and fa- 
miliar way, as may befit fuch readers, and let 
them fee, that they were not forgotten, or over- 
looked by him, who truly fays, by the propher, 
that all fouls are bis, And yet in many, even 
of thefe texts, which feem chiefly to have been 
defigned to teach the fimple, {cholars them- 


_ felves may find much to learn. For not only 


there are’ fome paffages, that contain milk for 
babes, and others, that exhibit {trong meat 
for riper ftomachs, but oftentimes (as cows af- 
ford both milk and beef) the fame texts, that 
babes may fuck milk from, ftrong men may 
find {trong meat in: the fcripture itfelf in fome 
fenfe fulfilling the promife made us in it, thac 
Habenti dabitur (to him that hath fhall be given) 
and being like a fire, that ferves moft men but 
to warm, anddry themfelves, and drefs their 
meat, but ferves the fkilful chymift to draw 
quinteffences and make extraéts. | 

I Dovsr not but you are acquainted as 
well as I with divers querulous readers, who 
very boldly find fault with this variety, where- 
in God hath thought fit to exhibit his truch, and 
declare his will inholy writ, and prefume to 
cenlure fome texts as too myfterious, very 
many as too plain. But thefe exceptions at 
the oeconomy of the fcripture do commonly 
proceed from their pride, that make them ; for 
that vice, inclining them to fancy, that the bible 
either was or ought to have been written pur- - 
pofely for them, prompts them to make ex- 
ceptions fuitable to fuch a prefumption ; and, 
whilft they look upon their own abilities as 
the meafure of all difcourfes, to call all that 
tranfcends their apprehenfions, dark, and all 
that equals it not, trivial. They will be always 
finding fault with the Holy Ghoft’s expreffions, 
both where his condefcenfions make them 
Clear, and where the fublimity of the matter 
leaves them obfcurer; like bats, whofe tender 
eyes love neither day nor night, and are only 
Pleafed with (what is alone proportioned to 
their weak fight) a twilight, that is both or 
neither, But as a fkilful fowler (and the com- 
Parifon will be excufed by thofe, that remember 
that God in {cripture is faid to be preffed as a 


cart 15 preffed that is full of fbcaves, and the Amos xi. 


fon of man to be as a thief in the night,) ac- 13+ 
cording to the differing natures of his game, 
fo contrives and appropriates his {tratagems, 
thatfome he catches with light, (as larks with 
day-nets;) fome with baits, (as pigeons with 
peas 3) fome with frights, (as black-birds with 
a {parrow-hawk or a low-bell ;) and fome he 
draws in with company, (as ducks and fuch 
like fociable birds with decoy-fowl :) fo God 
knowing that fome perfons muft be wrought 
upon by reafon, others allured by intereft, fome 
driven in by terrour, and others again brought 
in by imitation, hath by a rare and merciful (if 
I may fo call it) fupplenefs of wifdom fo va- 
ried the heavenly doétrine into ratiocinations, 
myfteries, promifes, threats and examples, 
that there is not any fort of people, that in the 
{cripture may not find religion reprefented in 
that form they are moft difpofed to receive im- 
preffions from; God therein 


fhrunk himfelf into the proportion of the child 
he meant to revive. The genius’s, the capa- 
cities and the difpofitions of men are fo di- 
ftinct, and oftentimes fo extravagant, that 
there is {carce a paflage of fcripture, that is not 
{uitable or appropriate to fome of thofe num- 
berlefs differences of humour the bible was de- 
figned for ; and in that unimaginable 7 
O 


gracioufly dealing , King. 
with his children not unlike the prophet, that iv. 34. 
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of oécurrences fhared amoneft fuch vaft mul- 
titudes, finds not a proper object. And there- 
fore God (who having created them) beft 
knows the frame of mens fpirits, having been 
pleafed to match them, with proper texts ; I 
fhall not quarrel with his vouchfafing. to lifp 
myfteries to thofe, that would be deterred by 
any other way of exprefling them, and to 
qualify his inftruments according to the na- 
tures he defigns them to work upon, left he 
fhould fay to me with the houfe-holder inthe 
gofpel, Is thine eye evil, becaufe I am good ? 
And fure it muft extremely mifbecome us to 
repine at the greatnefs of God’s condefcenfions, 
only upon the {core of a knowledge or attain- 
ments that we owe to it. 

By reflecting upon the three foregoing ge- 
neral confiderations, you will, I prefume, ea- 
fily perceive, what it is that is pretended to in 
what I reprefent to you -in the behalf of the 
{cripture. For you will eafily guefs, by what I 
have hitherto told you, I pretend not to prove 
or affert, that every text of {cripture, efpecially 
in tranflations, is embellifhed with the orna- 
ments of rhetorick, but only to fhew thefe two 
things ; the one, that as there may be drawn 
from divers things in the fcripture it felf 
(without excluding the ftyle) confiderable ar- 
guments of its having been written or ap- 
proved by men peculiarly affifted by the {pi- 
rit of God ; fo if a man be perfuaded either 
by thefe intrinfick arguments, (which I may in 
another paper evince to be no flight ones,) or 
by any others, of the heavenly origination of 
the {cripture; if, I fay, a man be perfuaded of 
this, he ought not in reafon by the ftyle of 
thefe books to be kept from diligently ftudying 
of them, and highly valuing them. The o- 
ther (which I add as one evincement of the 
former) is, that not only the {cripture is every 
where written with as much eloquence as the 
chief author (whofe omnifcience qualified him 
to judge beft in the cafe) thought fit and ex- 
pedient, as we now have the facred books, ef- 
pecially in their originals, very many paflages 
of them are fo far from being deftitute of what 
even our weitern nations count eloquence, that 
they deferve to be admired for it, And, The- 
ophilus, if you pleafe to keep in your eye what 
I have now told you concerning my fcope in 
writing, and to bear in your memory the three 
general confiderations I have premifed, I thall 
need hereafter, as often as I have occafion to 
mention them, only to point at them; and 
thereby fhall excufe you and my felf from the 
unwelcome trouble of many times repeating 
the fame things. 

To proceed then to the more particular ob- 
jections againft the fcripture, the firft I fhall 
confider is, that it is obfcure. And this I find 
alledged by two fort of men to two differing 
purpofes ; fome endeavouring by it todifgrace 
the bible, and others only making the pre- 
tended darknefs of many of its paflages an ex- 
cufe for their not ftudying it, 

To the firft fort of objectors [ anfwer, that 
itis little lefs than inevitable, that many paflages 
of the feripture fhould feem obfcure to us, and 


that it is but fit, that divers others fhould he 
{fo too. , 

For firft, the objectors, as I-formerly ob- 
ferved, reading the bible but in tranflations, 
are deftitute of thofe helps to underftand the 
fenfe of many paffages, that may be afforded 
by fkill in the original languages. Befides, 
that even to thofe, that have taken pains to un- 
derftand the original tongnes, the genuine 
fenfe of divers words and phrafes is denied by 
the injury of time; through which (as was al- 
ready noted) a great part of the Hebrew and 
Chaldean tongues have been loft. 

2dly, Many texts appear obfcure to thofe; 
that live in thefe latter times, only becaufe that 
by reafon of the perifhing of thofe writings 
and other monuments of antiquity, that were 
contemporary to the books of the old tefta- 
ment, we cannot be fufficiently acquainted 


with the hiftory, the laws and cuitoms of the~ 


jews, and othernations mentioned in the {crip- 
ture ; fo that it need be no wonder if divers 
paflages of the books of Genefs, Fo/buab, 
Judges, Samuel, the Kings, Hefter, and other 
hiftorica! books of the fcripture, as alfo of the 
four laft books of Mo/es, are obfcure to us ; and 
yet might be very intelligible to thofe, in whofe 
times they were written, and for whofe ufe 
they were principally defigned. As although 
Lucius Florus would in many places appear 
very obfcure to fuch reatlers, as know nothing 
of the Roman affairs, but by the account given 
of them in his writing, (whence divers late 
criticks have been invited to illuftrate him out 
of other Latin authors) yet queftionlefs to the 
Roman readers, that lived in his time, or not 
very long after, his book was eafy enough to 
be underftood. How much the want of other 
hiftorians, contemporary to the penmen of the 
old teftament, may make things feem ob{cure, 
that might by fuch {tories be eafily cleared 
up, we may obferve from divers paffages of 
the new teftament, which can f{carce be well 
underftood without an account of Hertd’s fa- 
mily, and the changes that happened about 
our Saviour’s time in Fadea, which was fome- 
times all of it governed by Herod the great, 
that maffacred the children of Bethlehem, and 
fometimes was governed by Pilate and other 
Roman magiftrates ; and fometimes was fo di- 
vided, that it was as to fome parts only go- 
verned by Herod’s defcendants under various 
titles; the want of the knowledge of which; 
and of the feveral princes that bore the name 
of Herod, does much puzzle many readers, that 
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are {trangersto Fofephbus, And it feems fome- Ethan 


what ftrange to many, that Chrift fhould in2,, , 


St. Lyvke admonifh his hearers to fly out of 
Jerufalem and Fudea, and not refort thither 
from the neighbouring countries; when they 
fhould fee ‘Fery/a/em encompafied with armies, 
fince thofe armies would probably hinder the 
counfelled retirement, (at leaft as to the city.) 
Whereas he that finds in the {tory, that the Ro- 
man forces under Gratus did on a firddert, and 
(as good authors tell us) without any manifeft 
caufe, withdraw from the fiege of Fe/uralem, 
and then return to it again, and (under Yitus ) 
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carry the town by force; he that fhall read 
alfoin Eu/eb.lib. 3. cap. 5. that the Chriftians of 
Ferufalem did (divinely admrorifhed) nrake 
ufe of the opportunity ptefented them to quit 
all of thenr the city, and retire to Pela on the 
other fide of Fordaw; he, Lfay, that fhall read 
and take. notice of all this, will not only clearly 
uinderftand the reafonablenefs of our Saviour’s 
warning, but admire the proplettrcal {pirtt by 
which he could give it. And as itis difficult 
to collect out of the old teftament alone the 
hiftory of thofé timés, wherein tt was written ; 
fo it is not to be expected, that out of thofe 
books we fhould be able to colleét and com- 
prehend, either complete ideas of the Hraeli- 
tifh government, civil and eccleffaftical, or 
the true ftate of their feveral fects, opinions 
and affairs in matters of teligion: and yet 
without the knowledge of thofe it cannot be, 
but that many texts will feem obfcure to 
us, which were not at all fo to them, that 
Were coztaneous to the pen-mer of thofe 
books. The labours of fome modern cri- 
ticks, that have put themfelves to the trouble 
of making 4 thorow fearch into the writings 
of thofe Jewifh Rabbies, that lived about our 
Saviour’s and his Apoftles times, have, by thé 
help of the rabbinical learning, already cleared 
tip divers texts, which before were dark, be- 
caufe they related to particular fects, cuftoms, 
fayings, ot opfniens amorrgft the then Jews, 
whofe knowledge, the writers of the new 
teftarment do not teach, but fuppofe. And tf 
doubt not, but higher and valuable attam- 
ments tn that kind of learning (how worthlefs 
foever I fhould think it, if it were not con- 
ducive to the illuftration of the fcrrpture) 
will, ere it be very long, difperfe that obfcu- 
rity, which yet dwells upon divers other texts, 
and will fhew the groundlefinefs of all our ca- 
vils at them, as well as that of many of our 
too fierce contentions about them. J fhall 
add, that I dare almoft prefume to queftion, 
whether even out famonfeft critics have not left 
‘divers Mofaical texts in the dark, if not cloud- 
ed them by their comments, merely for want 
of knowing the religion of the antient Zabians, 
tn oppofition of whofe magical worfhip and 
fuperftitions, | am apt to thinl: divers cere- 
monies of the ritual law of the Jews to have 
been inftituted. And yet of thofe Zabiifts (or 
C5"5% and CfA as the Hebrews and Ara- 
‘bians exprefs the name) I find a deep and ge- 
neral filence in claffic authors, except (the Rab- 
bi’s oracle) Maimonides, out of whom our great 
antiquary (Mfr. Se/den) both in familiar dif- 
courfe, ahd in his excellent tract of the Syrian 
deities, gave me firfta hint, which lighting 
on another author of thofe parts, I have fince 
had the luck to imptove fufficiently, to make 
me fear, thatthey, who are ftrangers to the 
Zabians ritesand creed, will {carce give us the 
cleareft account the theme is capable of in di- 
vers paflages of the Mofaick law. As Iam 
apt to think, that our ignorance or want of 
taki®e notice of the perfuafions and practices 
of the Gnofticks, Carpocratians, and the fects 
allied to theirs, if it do not make us miftake 
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and mifinterpret, doth at leaft keep us from 
giving the cleareft interpretations, whereof they 
are ¢apable, to many paflages of the New Fet- 
tament, wherein they are either clearly pointed: 
at, or clofely related to. 

3. We may réafonably fuppofe, that of 
the texts, that are now difficult unto us, there 
Ate divers that are fo, but becaufe they were 
principally intended for the ufe of thofe. that 
fhall live in after-timés, by whom they will 
queftionlefs be better underftood. To the 
Jews, that lived in and along after Mo/es 
his time, many of thofe predictions, both 
verbal and typical, of the Meffias, feemed very 
dark, which tous Chriftians are abundantly 
illuftrated by the rifing of that fun of nghteout 
niefs, who was aimed at in them}, And though 
the myfterious templé and city defcribed in 
Ezekiel, as abho much of the Apoealypfe, and 
divers other prophetick paffages of holy writ, 
do yet feem abftrofe to us; yét they will not 
appear fo to thofe, to whom their completton, 
(the beft expofitor of dark prophecies} fhall 
have unfolded them. For I obferve, that as 
fome divine predi€tions are clearly expreffed, 
to the intent that thofe, that are made acquain- 
ted with them, may before-hand know what 
will happen, fo others are propofed, not fo 
much that thofe, to whom they are firft ads 
dreffed, fhould know the fore-fold events, be- 
fore they do come to pals, as that, when they 
do come to pafs, the fame accomplifhmenc, 
that expounds them, may evince, that the fore- 
teller of them: was able to forefee them, accord- 
ino’ to that of our Saviour to his difciptes, 
to whom he pfophefied the fufferings they 


fhould undergo ; Thefe things have I told you, John 
that when the time ball come, ye may remember xxvi. 4. 


that I told you of them. 

4. Ir was fit, that there fhould be fome 
ob{cure paffaces left in the infpired: volume, 
to keep thofe from the knowledge of fome of 
thofé divine myfteries, that are botlr delifht- 
ful and ufeful, though not abfolutely neceflary, 
who do not think fach knowledee worth 
ftudying for. As it wasalfo fit (which I partly 
noted above,) that there fhould be fome clou- 
ded and myfterious texts, to excite and recom- 
pence the induftry and fpeculation of elevated 
wits and religious inquirers, 

Laftly, “Frere are divers obfcure paflages 
in {ctipture, wherein the difficulty lies in the 
thing it felf that is expreffed, not in the {erip- 
ture’s manner of expreffing it. For not to 
mention that obfeurenefs, that is wont to at- 
tend prophetick raptures, (of which there are 
many mentioned in the {cripture) there are 
divers things, that we agree to be knowable 
by the bare light of nature without revelation, 
which yet are fo uneafy to be fatisfactorily un- 
derftood by our imperfect intelleéts, that let 
them be delivered in the cleareft expreffions 
men can devife, the notions themfelves will 
yet appear obfcure. Thus in natural philofophy 
it felf, the nature of place and time, the ori- 
gin of motion, and the manner whereby the 
human fot! performs her functions, are things, 
which no writers delivered fo clearly, as oe to 
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leave the things fomewhat obfcure to inqui- 
fitive and examining readers. And fhall we 
then wonder, that thofe texts of {cripture, 
that treat of the nature and decrees of God, 
and of fuch fublime myfteries as the trinity, 
the incarnation, the influence of the fpiric up- 
on the foul of man, and fuch other abitrufe 
things, which it cannot be reafonably expected 
that human words fhould keep from being 
hard to be comprehended by human under- 
{tanding, fhould be obfcure to us; efpecially 
if we fuffer ournot underftanding their full 
meaning at farft to deter us from endeavour- 
ing to find it out by further ftudy. I am forry 
I can add on this occafion, that divers texts 
are made to appear more dark, than other- 
ways they would, by the gloffes and interpre- 
tations of fome, that pretend to expound 
them. For there are divers fubtle men, who 
being perfuaded, upon certain metaphyfical 
notions they are fond of, or by the authoricy 
of fuch either churches or perfons as they high- 
ly reverence, that fuch or fuch niceties are 
either requifite to the explication of this, or 
that doctrine delivered in fcripture, or, at 
Jea{t, deducible from it, will make bold fo 
to interpret dark texts, (and fometimes even 
clear ones) that they fhall feem to hold forth, 
not only their own fenfe, but the nice {pecu- 
lations, or deductions of him that quotes them: 
fo that divers texts, which, to a rational and 
unprepoffeffed perufer, would appear plain e- 
nough, feem to contain inextricable difficul- 
ties to thofe unwary or prejudicate readers, 
who are not careful to diftinguifh betwixt the 
plain fenfe of the text irfelf, and thofe meta- 
phyfical fubtleties, which witty and interefted 
perfons would father upon it; though often- 
times thofe niceties are either fo groundlefs, 
‘that though there needs much wit to devif: 
them, there needs but a little reafon to defpife 
them ; or fo unintelligible, as to tempt a con- 
fidering man to fufpect, that the propofers 
either mean not what they fpeak, or under- 
ftand not what they fay. And I could with 


only to intimate, that it is not oftentimes fo 
much what the fcripture fays, as what fome 
men periuade others it fays, that makes it feem 
obfcure: and that as to fome other paffages, 
that are fo indeed, fince it is the abf{trufenefs 
of what is taught in them, that makes them al- 
moft inevitably fo, it is little lefs faucy, up- 
on fuch a fcore, to find fault with the ftyle of 
the fcripture, than to do fo with the author 
for making us but men. 

Tus much being faid, by way of anfwer, 
to the firft fort of objectors of darknefs againtt 
the fcripture, it is eafy to forefec, that the 
fecond fort of them may endeavour to pervert 
what has been delivered to apologize for their 
neglect of the fcripture, by alledging, that 
albeit what has been reprefented may ferve to 
fhew, that the obfcurity of the fcripture is jufti- 
fiable ; yet the very proving it needful or' fit, 
that it fhould be obfcure, isa plain confeffion 
that it is fo. Wherefore it is requifite, that I 
now fay fomething to this fort of objectors alfo, 
who are fo unfavourable to the fcripture and 
themfelves, as that, becaufe they cannot un- 
derftand all of it, they will not endeavour to 
learn any thing from it. Ihave already ac- 
knowledged it, and fhall not now deny, that 
(as heaven it felfis not all ftars) there may be 
parts of {cripture, whofe clear expofitions fhall 
ennoble and blefs the remoteft of fucceeding 
ages, that perhaps fome myfteries are fo ob- 
fcure, that they are referved to the illumina- 
tion and blazes of the laft and univerfal fire. 

But here it would be confidered in the firft 
place, that thofe texts, that are fo difficult to 
be underftood, are not neceffary to be fo. In 
points fundamental and indifpenfably neceffary, 


‘the darknefs of fcripture is no lefs partial, than 


that of Egypt, which benighted only the 


enemies, but involved not the people of God : 
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in fuch articles as thefe, If the gofpel be bid, 2 Cor. iii. 


it is hid to them that are loft, in whom the God+- 


of this world hath blinded the minds. At leatt 
in relation to fuch truths as thefe, we may 
juftly apply that of Mofes, where he tells 


thefe metaphyfical quirks, with which feve- 
ral, not only f{chool-men, but other writers, 
have perplexed the doétrine of predeftination, 


Lfrael, This commandment, which I command thee Deut. xxx. 
this day, is not hidden from thee, neither ts it far 11,12, 13, 
off. But the word is very near unto thee, in'+ 


of the trinity, of the operation of the {pirit of 
God upon the will of man, and fome other 
myfteries of Chriftian religion, did not give 
advantages againft thofe doétrines to the op- 
pofers of them, and perhaps make fome men 
oppofers, whootherwife would not havebeen fo. 
And I fear, that too great an opportunity has 
been afforded to atheiftical wits, by unintel- 
ligible fancies, which many have made bold 
to add to what the {cripture has revealed, con- 
cerning the eternity and infinitenefs of God. 
For whilft men indifcreetly and unfkilfully 
twift together, as integral parts of the fame 
doctrine, a revealed truth with their own me- 
taphyfical fpeculations about it, though thefe 
be too often fuch as cannot be proved, or per- 
haps fo much as underftood ; they tempt fuch 
examining readers, as are rational enough to 
difcern the groundlefinefs of one part of the 
doctrine, to reject the whole for its fake. But I 
fear I have digreffed, for my intention was 
Vou. UH. 


thy mouth, and in thy heart, that thou mayeft 
doit. And furely the bible’s being appropri- 


ate (as it felf tells us) to enlighten the eyes, and Pfal. xix. 
to make wife the fimple 5 and it being written7, 8. 


for the ufe of the whole people of God, where- 
of the greater number are no clerks, things 
are there expreffed with an evidence propor- 
tionable to the degree of affent that they exact, 
and are as far forth intelligible to pious and 
induftrious readers, as they are neceffary to be 
underftood by them; and we may not unhtly 
fay of the underftanding of thofe cloudy paf- 
fages of f{cripture, what { remember a father 


faid of the facrament, That not the wanting it, Non priva- 


but the flighting it fhall condemn men. 


It 15 #29, fed con- 


our duty to ftudy them, but it is not (always) 7. 


to underftand them. 

Anp as the knowledge of thofe texts that 
are obfcure, is not neceffary, fo thofe others, 
whofe fenfe is neceffary to be underftood, are 
eafy enough to be me - thofe are as much 


mare 
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more numerous than the others, as more clear. 
Yes, there are fhining paffages enough in {crip- 
ture, to light us the way to heaven, though 
{ome unobyious ftars of that bright {phere can- 
not be difcerned without the help of a telefcope. 
Since God, then, has been pleafed to provide 
fufficiently for our inftruction, what reafon 
have we to repine, if he have in a book, not 
defigned for us alone, provided alfo for thofe, 
that are fitted for higher attainment: ? efpectal- 
ly fince, if we be not wanting to ourfelves, 
thofe paflages, that are fo obfcure as to teach us 
nothing elfe, may at leaft teach us humility. 

Nor does it mifbecome God’s goodnefs, 
any more than his wifdom, to have fo temper- 
ed the canonical books,..as therein to leave all 
forts of readers. an exercife for their induftry, 
and give even the greateft doctors continual in- 
ducements to implore his ipftruétions, and de- 
pend on him. for his irradiations, by leaving, 
amoneft many paffages that ftoop .untg our 
weaknefs, fome that may make ujs fenfible of it, 
It fhould, methinks, be logked upon as the 
prerogative, not the difparagement, of the 
feriptures, that the:revelationof histruth, vouch- 
fafed us by God in them, is like a river, where- 
in a lamb may quench his thirft, and which an 
elephant cannot exhauft. I fhould think him 
but an ill-natur’d child, who fhould be angry 
to fee ftrong, meat provided for his elder bro- 
thers, becaufe he himfelf can yet digeft no- 
thing but milk: and asthe fame child, being 
grown up to riper years, would be then trou- 
Bled, that, accordime td his firft enytous with, 
thete were no ftronger aliment providéd in the 
family than milk; fo when, by the attentive 
and repeated perufal of the fcripture, a child in 
knowlédge-fhall attain to fome higher mea- 
fure of {kill in the fcriptmres, be will then be 
well pleafed to have his underftanding exereifed 
by thofe moft myfteriqus texts, of which he 
formerly -complained that they furpaffed it. 
However, fince there are fo many plain pafs 
faces of {cripture, that clearly hold forth, not 
on'y all that is neceffary for us to know, but, I 
fedt; much miote than we are careful to learn 
and practifé, she dealous Chriftian would no 
more decline feeding on this heavenly food, 
though all the hard places fhould fill remain 
fuch to him, than the Jews wold forbear to 
eat. the pafthal lanib, though not a bene of it 
were broken. And, in-earnéft, would not he 
merit unrelieved 'bege@ary, that: fhould refufe 
the profit of a rich mine, becaufe all thofe of 
the world are not yet difedyered; nor thofe of 
the dadies exhaufted ? 

Moreover, the pretended. obfcyrenefs: of 
the bible is a miftaken diftouragemient from 
reading it: forthe frequency of reading it {till 
leffens that obletizity ; which, like a mift, feems 
thicker at a diftance, than when one enters it, 
and attempts a paffage through it; which, in 
eur cafe, many pious. fludents have done fo 
profperoufly, as to find, by welcome experi- 
ence, that what, ata diftance, deterred them, 
was not intended: to fruftrate induftry, but pu- 
nifh lazinefs. : 

Busipes that, the feripture being avowedly 


the beft expofitor of irfelf, evr ignorance of . 
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thofe places, whofe fenfe we feek for, makes us 
often occafionally much knowinger, and more 
perfect in the meaning of all the reft; and 
makes us too fo much more ready in the ufes 
of them, that 1 cannot but apply to this fubject 
the fable of that dying hufbandman, who, by 
telling his fons of a hidden mafs of wealth he 
had buried in a namelefs place of his vineyard, 
occafioned their fo fedulous delving all the 
eround, and turning up the earth about the 
roots of the vines, that they found indeed a 
treafure, though not in gold, in wine: for 
thus out of hope, by the light of underftood 
{criptures, to penetrate the fenfe of the obfcurer 
ones, we occafionally fo improve our know- 
ledge and readinefs in the clearer paflages, 
that our by-acquifts do richly recompence 
our fruftrated (or rather unfuceeeding) pains; 
fince our particular difappointments hinder 
not the promotion of our general defign, 
which is a greater proficiency in fpiritual 
knowledge, and therefore ought not to deter 
us from the duty of thofe fearches, in which 
not only to difcover is happy, but even the un- 
fucceeding attempts are gainful, whatever the 
event be; the pains being feldom fruitlefs, bute 
reaching either their end or recompence. And 
this prompts me to reprefent to you further, 
that not only the fcripture is inftructive upon 
the fame account with other theological wri- 
tings, but that we may hope to improve our 
underftandings by it upon this {core, that it is 
alfo the inftituted means, as well of know- 
ledge, as of: grace, and appointed for our in- 
ftruction by him, who, as fin came into the 
world by man’s liftening to the words of the 
devil, is pleafed to make reftoring-grace ope- 
ratechiefly by our diftening to the word of God, 
whether heard or read. Wherefore thofe, 
whom the intuitjon of this encquragement in- 
vites to be diligent perufers of.the {cripture, do 
to their unfirm underftandings, as the inhabi- 


tants of Gennazareth did to their fick and weak : 
Mark vi 


countrymen, lay them in Fe/us his way, and <6. 
confequently in that of recovery. It is of (at 
leaft one of ) the darkeft books of the {fcrip- 


ture, that itis faid, Bleffed is he that readeth, and Rey i Z. 


they that hear. the words of this prophecy. The 
eunuch in the 4s would (though upon the high- 
way) needs read the Prophet J/aiah, and 
though (as appears by his queftion to Phriip) 
as then he underftood not what he read, yet 
did the Spirit take thence (perhaps a rife, as 
well as) opportunity to reveal Chrift-unto him, 
and both fatisfy him of the meaning of that 
prediction,.and acquaint him with the frefh 
and happy accomplifhment of it. And furely 
this confideration of the bible being one of the 
canduit-pipes, through which God hathappoin- 
ted to convey his truths, as well as graces, to 
his children, dhould, methinks, both hugely 


animate to the fearching of the fcriptures, and 


equally refrefh us‘in it. For as no inftrument 
is weak in an omnipotent hand, fo ought no 
means to be looked upon as more promifing, 
than that which is like to be proipered by 
grace, as it is devifed by omnifcience. We 
may confidently expeét God?s bleffing upon his 
own inftitutions, fince we know, that what/o- 
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1 John v. ever we afk according to the will af God, be will 
14. give it us; and wecan fcarce afk any thing 
more agreeable to the will of God, than the 
camypetent underf{tanding of that book, where- 

in his wall is contained. 
Tae difficulty ought not to deter us from 
the duty of fearching the fcriptures, the diffi- 
culteft commands of God being a warrant to a 
Deliever’s confadence of being enabled accept- 
ably (though not exactly) to obey them; which 
St. Peter feems to have known well in the theo- 
7 ry, though he failed in ‘the praétice, when to 
_ Matth. xi. be enabled to walk upon the fea, he defires on- 
23. ly, that our Saviour would pleafe to command 
him to come to him upon the water. The bible 
is indeed, amongft books, what thediamond is 
amongft ftones, the precioufeit, and the fpark- 
lingeft, the moft apt to fcatter light, and yet 
the folideft, and the moft proper to make im- 
preffions. But were it as unfuitable to its end, 
as it is the contrary, I fhould remember, that 
John ix, our Saviour could fucceffively employ even clay 
6. and fpittle to illummate blind ‘eyes: and 
though I thought the bible to be, on-other ac- 


counts, no more: than equal to other books of 


morality and devotion, God’sdefignation would 
make me ftudy it more hopefully, by minding 
me of that of the Syrian leper, when he would 
needs have Abana and Parpbar, rivers of Da- 

2 Kines 7@/cus, likely to be as medicinal for his difeafe 

v.12, as fordax ; and vainly fancied, that God’s ap- 
pointment could not put a difference betwixt 
things that knew no other. 

I Know, that becaufe of the intermixture of 
fome obfcurer texts of fcripture with the clear 
ones, there are divers well-meaning, and even. 
devout perfons, that leave the ftudy of it for 
that of other books of religion, which, by lea- 
ving out all fuch difficuleer matters, feem to 
promife more of inftructi But, notwith- 
ftanding this, I fhall not much fcruple to af- 
firm, that as the moon, for all: thofe darker 
parts we call her fpots, gives us a much greater 
light than the ftars, that feem all luminous; fo 
will the feripture, for all its obfcurer paffages, 
afford the Chriftign and Divine more light 
than-the brighteft human authors. 

T o difpatch, fince the feripture is both .a 
naturally proper, and an inftituted inftrument, 
to convey revealed knowledge to the ftudies of 
it; and, in it, many clear paflages may in- 
ftruct ordinary capacities; and its darker ones 
may either recompenfe more inguifitive wits, 
or humble them: I fee not, why the: obfeyre- 
nefs of a fmall part of it fhould deter any fort 
of pious perfons from the perufal of the whole. 

Pfal. cix, And, -as the word of God. is termed a light, fo 

“105 hath at thits property of what it is called, that 

Prov. vi. both the plainelt rufticks may, if they will not 

a wilfully thiit-their eyes, by the benefit of its 
light, . direCb their fteps, and the despeft phi- 
lofophers, may be'exercifed, if not pofed and 
dazzled, with its abfteufer myfterics. For 
thus, in the fcripture, the ignorant ‘may learn 
all requifite knowledge, and the moft knowing. 
may learn to difcern' their ignorance, 


| The fecond Opjxeauen. 
“Eo proceed now to the fecond objection a- 


103 


gainit the ftyle-of foripmure: the feemingly dit 
Jointed method of that book is hy many much 
cavilled at; to which, were the fuppofal a. 
truth, I might reply, that the, book: of grace 
doth but therein refemlle the book of nature ; 
wherein the dtars, (however aftronomers have 
been pleafed to form their conftellations) are 
not more nicely or methodically placed, than 
the paffages of {cripture, that where there’s 
nothing but choice flowers, in what order foe- 
ver you find ‘them, they will make a goo¢ po- 
fy: that ic became nat the majefty of God to 
fuffer himfelf to be fettered to. human laws of 
method, whith, devifed only for your own 
narrow and low conceptions, would fometimes. 
be imptoper for, and injurious to his, wha 
may well fay (as he dath in the Prophet) that 
his. thoughts are fo far fram being; ours, thae, 
Ms the heavens are higher than the earth, fo are Ifa. ly. g 
his thoughts higher than our thoughts: that,as9- 
a mixture of amber-greafe and mufk is more 
redolent than the fingle ingredients; and as, 
in compound medicines, (as mithridate and 
treacle) the mixture gives the eleétuary a higher 
virtue than the fever’d drugs pofleffed; fa, 
oftentimes in morality and divinity, a campii~ 
cation of precept and example, of rhetorick - 
and myftery, may operate hetter than their di- 
{tinction would, And fure we fhould judge 


_ that man a very captious creature, that fhould. 


take exception at a proffer’d fum,. only becaufe.. 


the half-crowns, fhillings, and fixpences, were.. 


not forted in diftinét heaps,. but. huddled into 
one. his, I fay, with much more, might 
be reprefented, were the Icripture-féries as de-. 
ftitute of methad, as pretended. But the. 
truth is, that the method, though it be not 
pedantically nice, is proper and excellent ; (if 
the goodnefs of, a method be to be judged lefs 
by che order of the fections, than its being in 
order to the author’s end) and never fwerved 
from, but. upon fufficient ground, or.for fome- 
myfteriaus purpofe ; the Jaws of order in the: 
{cripture: being. rarely declined, but, .as the. 
laws of nature are in the world, for man's 
inftruction. The hiftatical diflocations have: 
their particular reafons; and; for the moft: 
part, are accounted for by judicious expofi.: 


tors: and as for the frequent (and fometimes 


long) digreffions, excepted againft it the epi-. 
ftles of St. Paul; were he a bare human Wiis: 
ter, I fhould pofitbly attribute his frequent. 
excurfions to! his fulnefs upon all fubje@s, 
not his want of .fkill to -profecute any: one; 
aiid compare his pen to thefe generous hor-. 
fes, who, though never .f well managed, : 
will ever be jetting out on this or that- fide 
of the path, not ue of undifciplinenefs, buc. 
purely out. of mettle. But, looking upoa. . 
St. Paul under another notion, I shall ra; 
ther choofe to tell you, that as rivers:' ate: 
faid to run to the fea, though often-times. . 
the interpofitien of hard or rifing stounds, . 
or other obftacles, force them to {uch wind- 
ing meanders, that they feem to retreat from: ~ 
the océan they tend to; which neverthe- 
lefs, with inereafed ftreams, they-afterwards 
bend again their intermitted coarfe to, having 
watered and fertilized, by their paffage, thie 
grounds 
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orounds, through which they feemed to wan- 
der; fo our Apoftle, though hedirect his courfe 
to his main fcope, may not only without de- 
clining it, but in order to it, (for in fome 
cafes the wifdom of the proverb will inform us, 
that the longeft way about, 1s the neareft way 
home,) feem for a while to abandon it, by 
fetching a compafs to anfwer fome obvious, or 
anticipate fome tacit objection ; and afterwards 
more profperoufly refume his former confide- 
rations, now ftrengthened by. the defeat of the 
interpofing fcruples, having by the by hap- 
pily illuftrated and enriched thofe fubjects, 
which his incidental excurfions led him occafio- 
nally to handle. I muft add, that in St. Paui’s, 
as in the reft of the infpired writings, the meer 
want of heeding the Holy Ghoft’s way of 
writing makes the method appear to us ata 
very great difadvantage. For in the hiftorical 
parts of fcripture, when the order of time is 
interrupted, thofe wpoSisepa weodanpes and 
éxavodos, and fuch diflocations, are ufed oftentimes 
only to comply with the connexion of the mat- 
ter; and either difpatch all that belongs to the 
fame long narrative at once, or elfe to join 
paffages allied in fome other circumftance, 
though fever’d in that of time ; and fometimes 
too things are inferted, which do not readily 
feem pertinent to the feries of the difcourfe, 
but are extremely fo to fome fcope of the 
author, and afford much light and excellent 
hints to the reader. Sometimes the coherence, 
where it appears defective, may be very well 
made out, by rendering Hebrew verbs (and 
fome Greek aorifts) in a preterpluperfect fenfe 
inftead of a perfect; or by fome fuch other 
grammatical variation of the words, as all, that 
underftand Hebrew well, know to be allowed 
by the propriety of that tongue, which ignores 
divers moods and tenfes, Sc. of our weftern 
languages. Sometimes that, which feems in- 
coherent to a difcourfe, ferves really to prevent 
a forefeen (though perhaps not always obvious) 
probability of the mifapplication of it ; and fo 
muft not be judged impertinent to a doétrine, 
which it hinders from being either fcrupled at, 
or abufed. Sometimes the prophets in the 
midft of the mention of particular mercies 
promifed to, or judgments denounced againtt 
the people of God, fally out into pathetical 
excurfions relating to the Meffias, which feem 


~ extremely abrupt and incoherent with the reft 
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fo them, that confider not how feafonable the 
mention of Chrift may be, both in that of 
the mercies of God, of which he is the foun- 
dation and pinnacle, the ground and confum- 
mation, (and the promife made of him, taught 
the faithful to reafon thus with his Apoftle, 
He that fpared not his own Son, but delivered 
him up for us all, how foall he not, with him, 
atfo freely forgive us @ll things °) and with the 
threats of the judgments of God, in which he 
was his people’s grand confolation. Sometimes 
6 didacxaAG, the teacher, that bifhop of our 
fouls, who was in the fupreme degree of per- 
fection, which St. Paul required of a bifhop, 
dicaxtizos, both fit and forward to. teach, 
takes a rife from any invitation, either of a 
word, expreffion, or theme, though belonging 


to his own farft fubject, to give further in- 
{tructions, by digreffing a little to that oc- 
cafional and intervening theme; which, how- 
ever it related to his matter, fuited very well 
with his merciful inclinations to inftruét dim 
mortals. Sometimes, riay oftentimes, the in- 
{pired difcourfers feem to fay things, not on- 
ly incoherent, but contradictory ; (as is very 
remarkable in divers of St. Paul's epiftles, 
where he feems to praife and difpraife the fame 
perfons, ) whereas addreffing themfelvesto mixt 
affemblies, wherein (as Noah and Ham in the 
ark, and the tares and the wheat 7 agro Do- 
minico) there were both good and bad men, 
hereticks, efpecially Gnofticks, and orthodox 
Chriftians ;, they only fo wifely difpenfed and 
tempered their difcourfe, that both thefe forts 
of perfons might find fomething, in what was in 
general terms delivered, to appropriate to 
themfelves in particular; which application 
was necefiarily left to their own confciences 
to make. Sometimes the order is in fcripture 
much difturbed, or injured, by the omiffion or 
mifplacing of a parenthefis. For there not be- 
ing any in the Hebrew copies, nor (as it is 
thought) in the original Greek ones, the pub- 
lifhers of the feveral editions of the bible have 
placed parenthefes as they have judged moft 
convenient ; fome including in them what o- 
thers leave out of them; and fome making 
long ones, where others makenone at all; and 
perhaps none of them having been fo happy, 
as to leave no room for alterations, that may 
deferve -the title of corrections and amend- 
ments. And fometimes too, the feeming im- 
methodicalnefs of the new teftament (not to 
determine any thing of the antiquity, which 
is certainly great, and the authority of the ac- 
cents, and partition of the old teftament, be- 
caufe amongf{t vegy able criticks adbuc fub 
judice lis ef) is due to the inconvenient di- 
{tinction of chapters and verfes now in ufe: 
which though it be a very great help tothe 
memory, and be fome other ways ferviceable ; 
yet being of no greater antiquity than its con- 
triver Stephanus, and being (though now of 
general ufe) but of private authority, and by 
him drawn up in hafte; it will be perhaps no 
{lander to that induftrious promoter of heavenly 
learning, to fay, he hath fometimes fever’d 
matters, that fhould have been left united, and 
united others, which more conveniently he 
might have feverd,; and that his lucky at- 
tempt ought not to lay any reftraint upon the 
ather learned men, from making ufe of the 
fame liberty he took in altering the former 
partitions, (for of them I fpeak, not of the 
punctation) of the new teftament, in al- 
tering his alterations, to the beft advantage of 
the fenfe or method. The analytical works of 
fome (I with I could fay many) judicious ex- 
pofitors and divines upon the fcripture may 
fufficiently manifeft its being generally redu- 
cible enough to a perfpicuous order ; and that 
it conforms to the known laws of method, 
where its diviner one doth not tranfcend them. 
And it were not impoffible for me to give 
divers inftances to manifeft, that as the north- 
ftar, though it be lefs luminious than many 
others, 
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others, yet, by reafon of its pofition, doth 
better guide the pilot, than even the moon 
herfelf: fo there are fome texts in {crip- 
ture, which, though lefs confpicuous in them- 
felves, are, by reafon of their relation to a 
context, more inftructive than other more ra- 
diant paffages ; to which thefe would be much 
inferior, if they were not as well confiderable 
for their being there, as fuch. 


The third OBJECTION. 


ALLiepD to their objection, who find 
fault with the fcripture for being immetho- 
dical, is theirs, who would fain perfuade us, 
that it is feldom coherent, and fcarce any 
where difcurfive. And I have obferved, with 
trouble, that even fome pious readers are eafi- 
ly tempted to look upon the bible as barely a 
repofitory of fentences and claufes, where di- 
vine truths lie huddled, and not ranged, and 
are too ready to apply to its texts the title 
Nero gave Seneca’s ftyle; of arena fine calce. 
Whereas an intelligent and attentive perufer 
may clearly enough difcern, both that the pro- 
phets and apoftles do make frequent deductions 
and inferences, and that their arguments, 
though not caft into mood and figure, are of- 
tentimes as cogent as theirs, that ule to make 
fyllogifms in Barbara. | frequently entertain my 
{elf with both thofe authors, and yet methinks, 
St. Paul reafons as folidly, and as acutely, as 
Ariftotle: and certainly according to David's 
logick, (He that planted the ear, fhall he not 
hear ? He that framed the eye, foall he not fee ? 
He that teacheth man knowledge, fhall not he 
know?) the firft and grand author of reafon 
fhould as well know how to manage and dif- 
clofe that faculty, as they that poffefs it but by 
participation, and glifter fo but with fome few 
condefcending beams, vouchfafed by that bright 
fun, who is indeed the father of lights, from 
which each good and perfect gift defcends. But 
on this occafion, to point at a few particulars, I 
confider, 

1, TuaT fome ratiocinations of fcriptures 
remain undifcerned or mifunderftood, becaufe 
of our unacquaintednefs with the- figurative, 
and (oftentimes) abrupt way of arguing, ufual 
amongft the Eaftern people, who in their ar- 
guments ufed to leave much to the difcretion 
and collection of thofe they dealt with; and 
difcourfed at a wide diftance from the logical 
forms of our European fchools, as to perfons 
verfed in their writings cannot but be notori- 
ous, 

2. Tat the feeming incoherency of many 
ratiocinations proceeds purely from the mif- 
rendering of the original particles, efpecially of 
the Flebrew conjunction copulative Vau, or 
Vaf, (as it is diverfly pronounced by the 
Jews, of whom I fhall here advertife you 
once for all, that they have confeft to me, 
they differ in pronouncing Hebrew, not only 
from the Chriftians, but exceedingly from one 
another) for there is hardly any of thofe par- 
ticles, that hath not, befides the obvious various 
fignifications, of which, if that were fkilfully 
at Beny. in every text taken up, that would 
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there afford the beft fenfe, the {cripture would, 
I am confident, appear much more coherent 
and argumentative than tranflations or expofi- 
tors are wont to make it: and though I did 
but confider, how many thoufand times the par-+ 
ticle Vaf, is ufed in the fcripture, and that it 
doth not only (though it do primarily) fienify 
AND, but hath alfo (1 fpeak within compafs) 
four or five and twenty other fignifications (as 
that, but, or, fo, when, therefore, yet, then, 
becaufe, now, as, though, &c.) and that the 
fenfe only gives it this great diverfity of ac- 
ceptions ; I cannot but think, that if we als 
ways allowed our felves an equal freedom in 
rendering it, where the motive (which is the 
exigency or conveniency of the fenfe) is the 
fame $ the dextrous ufe and rendering of that 
one particle would make no {mall number of. 
texts both better underftood, and more efteem- 


ed 

. TxHat fometimes (efpecially in Solomon's 
br St. Paul's writings) in many paffages fo 
penned as to contain (like Sezeca’s) a tacit kind 
of dialogue, that is unfkilfully by readers, and 
even interpreters, taken for an argument or an 
affertion, which is indeed an objection: and 
that fuch a miftake mutt mightily difcompofe 
the contexture of a difcourfe, even a raw lo- 
gician need not to be told. 

4. Tuat the omiffion or mifplacing of pa- 
renthefes (which the Hebrew text altogether 
wanting, interpreters have fupplied and ufed 
at their own difcretion) makes the {cripture 
oftentimes appear lefs difcurfive, as well as 
(what we elfewhere complain of) lefs me- 
thodical, Andthe like may be faid of the 
points of interrogation. For whether it be 
true or ng what the criticks efteem, that in 
the original Greek copies of the new tefta- 
ment there were no fuch points, (as indeed I 
have found them wanting in the ancienteft ma- 
nufcripts I have feen) it is certain, that in our. 
modern copies, both Greek and tranflated, 
the authors of feveral editions have varioufly 
placed them, as themfelves thought fit; and 
though, inftead of the interrogative point, the 
Hebrews make ufe of their interrogative He ; 
yet that the fenfe of the words, and a certain 
fuppofed modulation, do oftentimes make an 
interrogation, where that He is wanting, an 
Hebrician can fcarcely ignore, no more than a 
logician, that the interrogation is not always 
fupplied to the beft advantage of the fcripture’s 
logick. 

5. Tuat the apoftles and other infpired 
difcourfers in the bible divers times ufe argu- 
ments, not to convince oppofers, but to con- 
firm believers, For the perfons they reafon 
with, being fuch, oftentimes, as efteem them 
teachers fent from God, upon whofe fcore all 
they teach exacts belief, they may without ir- 
rationality ufe arguments to confirm in their 
doctrine men already acquiefcing in the prin- 
ciples of it, and perfuaded of their integrity, 
{fufficiency, and. authority, that it would be 
improper to urge againft a refractory difbe- 
liever, that is convinced of none of thefe. And 
as mafters often ufe, in inftructing their {cholars, 
arguments, they would forbear to infift oa 
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apainit 2 profefled antagoriift ; fol the atpoftles 
dealing with thofe, that thought them infpired 
teachers, and fully inftructed'm the myfteries 
of fcripture, arid the defigned difpenfations of 
God, might juftly draw inferences, not to be 
urged againft an infidel, from a dodtrine firft 
delivered by themfelhes, or. from a text or paf- 
fage, wherein'thofe, they réafoned with, juftly 
fuppofed they might know more of the mind. 
and counfel of God than other. meri; arid would 
teach nothing as foéh, that‘ was not f. 

6. THAT arguments exquilieé, and’ (as artilts 
térm them). apodiétical, had been oftentimes 
lefs proper in difcourfes, which being addreft 
to popular auditories, required rather popular 
arpuments ; which the infpirec diftourfers érm- 
ploy, but as likely to be better underftood, and! 
more prevalent than thofe, which are’ fo lopi- 
cal, that they require logicians to' rélifh them. 
Where teaching and periuading is the defian, 
not only the native cogenty of a ratiécination 
is to be confidered; but rts’ proportion to theif 
{pirits it is addreffed to, and its aptitude to 
Work upon them, For as a fpider will eatch 
flies better than a: hawk can ; as a Gat #5 rhore fie 
to deftroy micé than a gfey-hound, though this 
be ftronger and {wifter; and as thé crowing of 
a cock will (accarding to famoty Aaturahi {ts} 
fooner fright a lion than the bellowing of a. 
bull, though the latter be much the nore ter- 
rifying noife, and proceed from the more for- 
rhidable animal : fo oftehtimes weaker atid po- 
pular arguments fucceed better with a refeni- 
bling auditory, than the irteftagable fyllo- 
sifms, | 

4. Euar divers fcripture-arguments do not 
logically and cogently prove the thing théy 
would perfuade, merely betcaufe they were 
meant only fot what logicidns call argumenta 
dd hominem; (teafonings defigned hot fo pto- 
perly to demonftrate the opifion they cof- 
tend for, irrelatively and abftraétedly con- 
fidered, as to convince, of the truth of that 
opinion, the perfons they are addreffed to) 
ahd confequently the infpited difcourférs afgu- 
ing é voncefis, from ptinciples @oncéded atid 
confeffed by thofe they téafon with, thotich 
the principles fliould be unfolid, thé fatidéi- 
nation is not. Thus there aré divers texts of 
the old teftament applied to Chifift in the new; 
which though they did not now inevitably coh- 
clude .aguinft the prefent Jews, were without. 
arly ilogicalnefs ettiployed agdin{t théir arice- 
{tors ; becaufe then the relation of thofe pafia- 
ges to the Meffias was fo acknowledped, that 
there needed but thé pértinent applications 
made of theth in thé new téftatnert ; whereas 
the refrattdrinefs of the fucceeding Jews hati 
taught thei todevife fo many fophifttcdl eva- 
fions.to elule the texts we fpeak of, that they 
now difpute, tor only the application of thém, 
but the explitation téo. St jade argues with 
the rodomohts of fis tite, ot of the 
{tory ef the arch-angé atid thé deval’s Gontelt, 
abéut the body of Moth: tnd though 
perhaps that ftory be (like che 'Jewifh ‘book; 
Whefice it feems ‘net improbable it Wis! taken): 
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them with it, and employ it to the redargutida 
of their infolence. And, although. as there be 
nothing lefs folid and more fickle than the 
wind, yet the fhulful pilot diligently obferves it, 
and makes ic drive on his fhip more forcibly, 
than the powerfulleft and beft contrived engines 
m the world could: fo though there be fcarce 
any thing more groundlefs arid unftable than 
popular opinions and: perfuafiors,. yet a wile 
teacher neglects them not, and may fometimes 
make fuch wfe of them, asto draw thence argu- 
ments more operative than the accurateft fyllo- 
fifths lopick could devife. And indeed the 
moft convincing ‘proofs of affertions being 
ever afforded by the: mediums, wherein both 
parties deree; not Gily Socrates in Plato?’s dia 
logues, ‘but dextrous difcourfers gererally, 
have often ¢dlected the @rawitit - of inferences 
frofi- fhe opiniéné and coneeffidns of thofe 
they dealt with; as- the moft perfuafive and 
facéefefal way of a¥gaine; to alf which I hall 
add; 

8. Tita? another thio, which very gerie- 
niefaliy keeps nien from difeerning the reafon- 
ings (aid éonfequently oftentimes the reafor- 
ableriefS aiid tite fenfe) of fcriptute texts, is, 
the fliiriefs of divines to let the context and the 
fpéake?’s {cope répulwte their chei¢e, ammongtt 
dl the Variows, théugh not equally obvious, 
fieniheations of afbiguous words and phrafes.- 
le -is-nét, that (a3 fat as I have obferved) mer 
almoft ef all rehgiobs are not wont fo make 
bold with (and pérhaps for a reed to ftrain or 
wreft} phrafes and words of fcripture, when 
the giving them lefs ufual notions may fit 
therh fo ferve fheir turns: but the mifchief is, 
that they decline thé cormmmoreft acteptions, 
but to make the texts they quit them in, fymt- 
phohize with their tefiénts, not with their 
neighbouring texts. It were methinks im- 
partialler; if the freqtientet fenfé of an ex- 
pieffion were to be waved (as oftentimes it mutt) 
for one lefs current, to do this to make the 
feripture coherent; or difcurfive: ard then, 
for our opinions, rather to conform them to 
the fehfé ef the fetipture, than wreft the wotds 
of fé¥ipturé to them. But perhaps this impar- 
tiality would filence too many of our clamo- 
rous conttoveffies (by fhewing fome to be 
gfeutidlefs, atid others uhdéterminable) to be 
likely to take plate if the heated {pirits of men ; 
fome of whom, I fear, whilft'their feuds and 
Aéretnefs laft, Would be willinger ‘to have the 
texts of (eripture loofe ftanes; which they may 
more éafily throw at their adverfaries, than 
built up into a ftructure, wherein they muft 
léfe that convenience, (it being difficult to pluck 
{tones out of a building) though reafon hetlelf 
were the architect. i. 

Bu'r to leave theft eager difputants to their 
anifofities, we ‘fhall again repeat, that the 
bible lofes thuch by not being confidered as a. 
fyftém. For though many ‘other books ate 
comparable ‘te €loth, in whith 'by a fimall pat- 
tern we thay fafely judge of the ‘whole piece 5° 
yet thé bible isIike & fair Witt'df arras, of 
which, though a Titeall tidy'affute youcof the 
fiiténefs ‘of the cdlours, ad rithnefs ofthe? 
fluff ‘yet the. bantidgs tevet appedr to their 
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true advamtage;, but when they are.difplayed 
to their full dimenfions, and feen toge- 
ther. 

Tuese things, Theophilus, among many o- 
thers, may be seprefented on the behalf of the 
fcripture, againft thofe, who will needs cenfure 
it asacollection, not to fay a heap of imme- 
thodical and incoherent paffages. But left 
you fhould fufpect me of partiality, I fhould 
ingenugufly confefs to you, shat there are fome 
things in the oeconomy, of feripture, that do 
fomewhat diftrefs my reafon to find a fant 
factory account of; and, that there are very 
few things, wherein my curiofity is more con- 
cerned, and would more waleome a refolution 
in. But when I remember, how many things 
IT once thoyght incoherent, in which I now 
think I difcern, a clofe (theugh myftick) con- 
nection; when I reflect on thé author and the 
ends of the {exipture and when J allow my felf 
to imagine how exquifite a fymmetry (though 
as yet undifcerned by me) omnucience .doth, 
and after-ages (probably), will difcover in the 
{cripture’s method, in fpite of thofe feeming 
difcompofures that now puazle me: when | 
think upon all this, I fay;, 1 think it juft ta 
check my forward thoughts, that would either 
prefumie to know all the reclufe ends of omni- 
icienge, or peremptorily judge,of the fitnels af 
means to ends unknown ; and am reduced to 
think that gecqnomy the wifeft, that is chofen 
by a wifdom fo boundlefs, that ic can at once 
furvey all expedients, and fo unbiaffed, that it 
hath no intereft to chufe any, but for its be- 
ing fitteft. J fhall annex, that I think thofe 
muft derogate hugely from the fcripture, who. 
only confider the fenfe of the particular {ec- 
tions, or even books of it: for I conceive, 
that (as in a lovely face, though the eyé, the 
nofe, the lips, and the other parts fingly look- 


ed on may beget delight and deferye praife,: 


yet the whole face muft neceffarily lofe much 
by not being feen altogethers {o) thoygh, the 
fever’d leaves and portions of {cripture do ir- 
relatively, and in themfelves, fufficiently be- 
tray and evidence their own heavenly extra¢ti- 
on; yet he, that fhall attentiyely furvey that 
whole body of canonical writings we now call 
the bible, and dhall judicioufly in their fyftem 
compare and confer them to each other, may 
difcern, upon the whole matter, fo admirable 
a contexture and difpofition, as may manifeft 
that book to be the work of she fame wifdom, 
that fo accurately compofed the book of na- 
ture, and {o divinely contrived this vaft fabrick 
of the world. The books of fcripture illu- 
{trate and expewnd each other; Genefis and the 
Apocalypfe are in fome things reciprocal com- 
mentaries g:{as in trigonometry the diftanteft 
fide and angle zfe beft to help us to the know- 
ledge one of the other :) and.as in the mari- 
ners compafs, the needle’s extremity, though 
it {eem to point purpofely but at the narth, 
doth yet at she Jame time difcover both eaft 
and weft, as diftant as they are from it, and’ 
from each other ; fo do fome texts of ferip- 
ture guide us to the yntellimence of others, 


from: which they are -widely diftant ia the 


bible, and feem fo in the fenfe. It is as high 
as pious a fatisfaction to obferye, how the {a- 
cred pen-men fupply each other’s orhifions; (as 
is very obfervable in the four Evahegelifts men- 
tion of the genealogy of Chrift,) according to 
God’s degrees and feafons in difpenfing the 
knowledge of his truths and myfteries in the 
feveral ages.ef the ehurch; (to which he at 


107 


firft vouchfafed byt a light hining in a dark 2Pev.i. 
place untik the day dawn; and to which thefe 19- 


mutual igradjations and fecret references, per- 
fuade, that all thefe reputed authors had their 
pens guided by an ompifeient hand, and were 
byt the feveral secretaries of the fame enditer) 
and to find in writers feyered by fo many ages, 
and regions, a harmony, whofe diffonances 
ferye but to manifeft the fincerity and uncon- 
fpiringnefs pf the writers. And truly for my 
part, I am profeffedly enough an impartiallitt, 
not to flick ¢a confefs tq you, Theophilus, that 
I read the bible and the learnedeit expofitors 
on it, with fgmewhat particylar aims and dif- 
pofitions, For befides; that I come not to 
them with a croud of articles, which J] am there 
refolved to find or make arguments to defend, 
with the overthrow of all antagonifts, efteem- 
ing it Jefs fafe to carry my opinions to the 
{criptures than’ to take them up there : befides 
this, I fay,thqugh I neglect not thofe clear paf- 
fases or arguments, that may eftablifh the docs 
trine of that church I moft adhere to; yet am 
I much lefs bufied, and concerned to colleét 
thofe fubtile gloffes or inferences, that can but 


enable me to ferve one fubdivifion of Chriftians 


apain{t another, than heedfully to make fuch 
abfervatiens, as may folidly juftify to my own 
thoughts, and improve in them,’ a reverence 
for the fcripture it felf, and Chriftianity in ge- 
neral ; fuch obfervations as may difclofe to me 
in the bible, and the grand articles clearly de- 
livered init, a majefty and an excellency be- 
coming God fimfelf, and tranfcending any o- 
ther author; and fuch obfervations (to dif- 
patch) as may unveil to me in the feripture, 


and what it treats of, that woavzoinaG (oPix Ep. iii. 10. 


7% @ee, manifold wifdom of God, which eyen 
the angels learn by the church, Thefe are, I 
confefs, the things (as to fpeculative divinity) 
that I gladlieft:meet with, and take the heed- 
fulleft notice of, in the writings of diyines, of 
whatfoever religion, that owns the {criptyre; 
(forin this 1am almoft equally gratified by 
the abler expofitors of all diffenting fects:) fOr I 


can fcarce think any pains mifpent, that brings 


me in folid evidences of that great truth, that 
the {crjpture is the word of God, which is in- 
deed the grand fundamental; all other articles 
generally thought fo being, if truths, better 
deducible from this one, than this from any 
of them. And I ufe the fcripture, not as an 
arfenal, to be reforted to only for arms and 
weapons to defend this party, or defeat its 
enemies, but as a matchlefs temple, where I 
delight to be, to contemplate the beauty, the 
fymmetry, and the magnificence of the ftruc- 
ture, and to increafe my awe, and excite 
my devotion tp the Deity there preached and 
adored, 
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Some CONSIDER 


The fourth OBJECTION, 

Tue apoftle of the Gentiles teaching us, that 
the whole fcripture (for fo I fhould rather en- 
clith the zca ypx$a, becaufe there follows) is 
SiomesGy divinely infpired, and is profitable 


for doétrine, for conviction, for correétion, for 


inftrution in righteoufnefs ; that the man of 
God may be perfeé?, thoroughly furnifhed unto 
all good works : and the Apoftle of the circum- 
cifion affuring us, that, Prophecy came not in 
old time, by the will of man, but holy men of 
God foake as they were moved by the Holy 
Ghoft; weare not to believe, that fo divine an 
inditer, by fecretaries, moft of them confpi- 
cuous by the gifts of prophecy or miracles, 
would folemnly publifh to the world, and 
for his church, any thing, that ought indeed to 
be accounted impertinent or ufelefs. And 
yet of thefe qualities, fome perfons, more bold 
than learned and confiderate, are pleafed to 
impeach many paflages of f{cripture. But 
truly that God, who was fo precifely exact, in 
the dimenfions, proportions, and all other 
circumftances of the ancient tabernacle, though 
it were but a typical and temporary ftructure, 
ought to be fuppofed at leaft as careful to let 
nothing fuperfluous intrude into thofe volumes : 
which being configned to the church, for the 
perpetual ufe and inftruction of it, muft con- 
tain nothing unconducive to thofe defigns ; the 
Jeaft text in it being as contributory to the com- 
pleating of the bible, as every loop or pin was 
to the perfection of the tabernacle. God, b 

{o great a condefcenfion to the weaknefs of our 
capacities and memories, as the with-holding 
from the canon fo many writings of Solomon, 
and fo many of the oracles and miracles of our 
Saviour; and by fo ftrangely preferving the 
whole {cripture, (for the books pretended to 
be loft, though written by never fo holy men, 
are either in our bibles extant under other 
names, or cannot be demonftrated to have e- 
ver been canonical, that is, entrufted with the 
church as the infallible rule of faith and life) 
does, methinks, abundantly evince his defign 
of inchafing nothing there, that hath no ten- 
dency to his people’s inftruction. Were not 
my difcourfe confined by my occafions, and the 
fear of diftrefling your patience to fomewhat 
narrow limits, I could eafily by fevera] inftances 
of texts, feemingly ufelefs, fhew, how much 
men have been miftaken in imagining them 
fuch. Many paffages, that at thefirft or fecond 
reading I could find nor guefs no ufes of, at 
the third or fourth I have difcovered fo preg- 
rant in them, that I almoft equally admired 
the richnefs of thofe texts, and my not difcern- 
ing itfooner. A fuperficial and curfory peru- 
fal prefents us many things as trivial or fuper- 
fluous, which a perfpicacious reflection dif- 
cloles to be myfterious. And of fo precious a 
quality is the knowledge of fcripture, that no 
one part of it ought to be elteemed ufelefs, if 
it may but felicitate or improve the underftand- 
ing of any other ; divine truths being of that 
worth, that the knowledge and acquift of a 
tew of.them as much out-values a greater 
knowledge of other things, as a jeweller?s fkill 


ATIONS touching 


and ftock is preferred before a mafon’s.. And 
I confider here, that as the bible was not writ- 
ten for any other particular time or people, 
but for the whole church militant diffufed 
through all nations and ages ; as many paffages 
(as thofe oppofed tothe Zabzans magical rites) 
have at firft been neceffary for the Jews, which 
lofe the degree (at leaft) of that quality for 
us. For there are many others very ufeful, 
which will not perhaps be found fo thefe many 
ages; being poffibly referved, by the prophe- 
tick {pirit that indited them, (and whofe om- 
nifcience comprizes and unites in one profpect 
all times, and all events) to quell fome future 
forefeen herefy, which will not perhaps beborn 
till we be dead; or refolve fome yet unformed 
doubt, or confound fome error, that hath not 
yet a name : fo that all the parts of the fcrip- 
ture are ufeful in fome ages, and fome in all. 
We read in the gofpel, that at the firft infti- 
tution of the eucharift, it was exprefly faid to 
the difciples concerning the facramental wine, 


Drink ye all of it, whereas upon the exhibition Mat. xxvi. 


of the bread the particle a// is omitted. This 
difference, it is like, the primitive Chriftians 
marvelled at, and difcerning no reafon for 
it, might be tempted to think the paffage 
ufelefs or fuperfluous: but we that live in 
an age, wherein the cup is denied to much 
the greater part of the communicants, are in- 
vited not only to abfolve the recording of this 
particularity, but to admire it. The ceremo- 
nial law, with all its myftick rites (which, 
like the manger of the fhepherds, holds 
forth wrapped in his fwathing-cloaths the in- 
fant Jefus,) to many, that beftow the reading 
on it, feems fcarce worth it: yet what ufe the 
Apoftles made of it with the Jews ; and how 
neceffary the knowledge of it is yet to us, in 
our controverfies with them, he, that is any 
thing verfed in them, cannot ignore, And let 
me tell you, Theophilus, that thofe funda- 
mental controverfies are both more neceflary 
and more worthy a wife man’s ftudy, than moft 
of thofe comparatively trifling ones, that at 
prefent fo miferably (not to fay fo caufelefly) 
diftract Chriftendom. How many paffages of 
the prophets by lazy readers are thought to 


have no ufe, which, as the itar did the wife Mat. i. 


men, lead the attentive confiderers to Chrift ; 
and fo loudly and harmonioufly, together with 
Mo/fes’s typick fhades, utter thofe words of the 
Baptift’s, 
way the fins of the world! that I meet with nv- 
merous paffazes in the new teftament, to 
which I cannot but apply what St. Matthew 
notes upon his narrative of our Saviour’s appre- 


henfion: ll this was done, that the fcriptures one 


25. 


Mark xiv. 


23. 


Litke it. 


ehold the lamb of God that taketh a- Johni.z2. 


of the prophets might be fulfilled, or rather now ? 


all this was fo done, that they were fulfilled ; 
for fo oftentimes the context commands us to 
render the ive in thefe citations, and which 
recall to my mind the hiftory of the tranf{- 
figuration ; for asthere the Apoftles at firft jaw 


Mofes and Elias talking with Jefus, but at the Mat. xvii. 


fecond view (when the cloud was with-drawn, 3: 8- 


and he had fpoken to them) /aw mone but 
Jefus only ; fo fuch paffages, as I am fpeaking 
Ol, 


the StyLe of the Holy Scriptures. 


of, in the law, the prophets, and the gofpel, 
at firit furvey appear very diftinét things, but 
upon a fecond infpection, and. the accefs of 
more light from an attentive collation of 
things, they do all, as it were, vanifh into 


Joh. i 55.Chrift; of whom (to ufe an Apoftle’s terms) 


Mofes in the law and the prophets did write: 

and at whom thofe types, and thofe predictions 

pointed. Thofe inftances of the old teftament, 

of the confufed or diflocated mention of known- 
pedigrees and ftories, were poffibly ufelefs, 

and even troublefome to the ancient Jews ; but 

ferve us extremely to filence the cavils of the 

modern ones, when they would invalidate the 

new teftament’s authority ; becaufe in St. Ste- 

phen’s narrative, and fome of the Evangelift’s 

genealogies, the Holy Ghoft is pleafed to em- 

ploy, in thenew teftament, that obfcure ftrain 

he had oftner ufed in the old : (and fure as in- 

fultingly as the Jews ufe to urge againft us 

objections of that nature, I could readily reta- 

liate, and repay them in the fame coin, were 

there no' common enemy, that might be ad- 

vantaged by our quarrel, and employ either's 

arguments againft both.) And as there are 

divers prophetical paffages in the Revelation, 

which we know as little the ufe, as meaning of, 

which yet doubtlefly our pofterity will not find 

barren, when once the accomplifhment fhall 

have proved the expofitor of thofe predictions, 

whofe event will (if it do nothing elfe) at- 

teft the omnifcience of their infpirer: fo pof- 

fibly, of many Mofaick conftitutions, where- 
of we Chriftians find excellent ufes, mott of 
the old Jews fcarce knew any; at leaft niy con- 
verfation with our modern Rabbies fhows 
me, that they, whilft they obftinately decline 
referring them to the Meffias, can fcarce make 
any more of the infpired and myfterious laws 
of Mofes, (except thofe that relate to the 
Zabian fuperftition, with which too moft of 
their doctors are as unacquainted as ours) than 

the Egyptians, or Gymnofoplifts, could of 
their facrifices and other ritual devotions, 

Ir is not, that I think all the books, that 
conftitute the bible, of equal neceffity or equal 
ufefulnefs, becaufe they are of equal extrac- 
tion ; or that I efteem the church would lof as 
much in the prophecy of Nabum, as that of 
Lfaiah 3 or in the book of Rush, as in the 
epiftle to the Romans, or the gofpel of Fobn, 
(as the fixed ftars themfelves, though of the 
fame heaven, are not all of the fame mag- 
nitude and luftre.) But I efteem all the confti- 
tuent books of fcripture neceffary to the canon 
of it; as two eyes, two ears, and the reft of 
the members are .all neceffary to the body ; 
without divers.of which it may be, but not 
be fo perfect, -and which are all of great; 
though not of equal ufefulnefs. And perhaps 
it might without too hyperbole be faid further, 
that-as amongft the ftars, that fhine in the fir- 
mament, though there be a difparity of great- 
nefs compared one to another, yet they are all 
of them lucid and celeftial ‘bodies, and the 
leaft of them far vafter than any thing on 
earth; fo of the two teftamients, -that compofe 
the bible, though there may'be fome difparity 
in oe yet are’ they both 
Vou, I. 


heavenly and inftructive volumes, and inefti- 
mably out-valuing any the earth affords, or 
human pens ever traced, And I mutt add, 
that as mineralifts obferve, that rich mines 
are wont to lie hid in thole grounds, whofe 
furface bears no fruit-trees, (too much ma- 
ligned by the arfenical and refembling fumes) 
nor is well ftored with ufefu] plants or verdure ; 
(as if God would endear thofe ill-favoured 
lands by giving them great portions:) fo di-- 
vers paflages of holy writ, which appear bar- 
ren and unpromifing to our firft furvey, and 
hold not obvioufly forth inftructions or pro- 
mifes, being by a fedulous artift fearched into, 
(and the original word éouvay ufed in that text 
of Search the Scriptures does 
fignify the fearching for hid treafure) afford, ‘39. 
out of their penetrated bowels, rich and pre- 
cious myfteries of divinity, 


| The Fifth OBJECTION. - 


THe next thing imputed to the {cripture is, 
that it contains many things trivial or imperti- 
nent ; and it is not impoffible, but that fome 
things may feem fo, though they are not: of 
this fort are disjointed fpeeches, and abrupt 
tranfitions obferved in many of our Saviour’s 
difcourfes; in which alfo we fometimes read 
him to have anfwered, without being afked 
the queftion, (though that be otherwife fal- 
vable by a critick,) and fometimes to have an- 
{wered to a quite other queftion than that he 
was afked, But this is not to be thought an 
abfurdity, but an excellency in the replies of 
Chrift; who: poffeffing the prerogative of dif 
cerning hearts, did preach after that rate; 
his oratory took a fhorter way than ours can 
follow itin : he profecuted his defign by alter- 
ing his difcourfes; and wifely meafured the 
fitnefs of his heavenly fermons, by their. re- 
lation to his end, not his theme. For as he 
knew his hearers thoughts, he addreft him- 
felf to them; and reaching them in their ear- 
lieft formation, and, as it were, their firft 
cradle, before they had leifure to pafs into the 
tongue, he not more convinced his auditory 
by anfwering their thoughts, than by thus ma- 
nifefting that he knew them. Of his fo much 
undervalued parables, fome, if not moft, do 
(like thofe oyfters that befides the meat they 
afford us, contain pearls) not only include ex- 
cellent moralities, but comprize important 
prophecies, The parable of the pregnant grain 


of muftard-feed, that fo fuddenly srew to fo Mat. xiii, 
large a plant, was a (now fulfilled) predic-3' 32 


tion of the admirably fwift progrefs of the go- 
{pel ; which from defpicable beginnings, foon 


profpered to a height, that rendered it almoft Mat, xxi. 


as fit an object for wonder as for faith. That? 
other parable of the treacherous hufband-men 
clearly foretold Chrift?s death by the Jews ma- 


‘lice, and their deftruction for it. And‘I de- 


{pair not to fee unheeded prophecies difclofed 
in others of them, efpecially being informed 
that there is a critick, (Monfieur 4 B.) now 
at work upon a defign of manifefting many 
otherwife interpreted paffages of the new tefta- 
ment to be prophecies ; of Whom no Jé{s than 
the famoufeft ofthe modern Rabbies, Aé- 

Ff naffe- 


properly enough yohn v. 


IIo 


Some CONSIDERATIONS fouching 


naffe Ben-Lfrael, (one time I made hima vifit 
at his own houfe in imjfterdam) gave me this 
character, that he took him for the ableit per- 
fon of the Chriftians. Thofe hiftorical cir- 
cumftances quarrelled with, in Chrift?s para- 
bles, are like the feathers, that wing our ar- 
rows, which though they pierce not like the 
head, but feem flight things, and of a diffe- 
ring matter from the reft, are yet requifite to 
make the fhaft to pierce; and do both con- 
vey it to, and penetrate the mark. But no- 
thing is thought more impertinent in the fcrip- 
ture than the frequent repetitions. But the 
learned need not to be told, that many things 
feem to the ignorant, bare repetitions, which 
yet ever bring along with them fome light, or 
fome acceffion ; in that comparable to the ftars, 
which, as like as they feem to vulgar gazers, 
are by the fkilful aftrologer taught to contain, 
under that colour and figure common to them 
all, very peculiar and diftinct influences. I[ 


lone hath preferved many articles from the at- 
tempts of hereticks ; making them both blufh to 
quettion, and defpair to difprove a truth attetted 
by more than two or three witnefies, and giv- 
ing orthodox believers the fatistaction of having 
their anchor tied to a threefold cord, which is 
not eafily broken, Mott of the bible’s repetitiuns 
(or inculcation rather) teach us fomething or o- 
ther untaught before; and, as in Pharaok’s 
vifion, though both the ears and the kine fig- 


nified the fame thing, yet ‘fo/eph’s interpreta- 25, 31. 


tion fhows, that neither was fuperfluous; even 
thofe few, that teach us nothing elle, teach us 
at leaft the importance (or fome other attri- 
bute,) of thofe repeated points we were taught 
before. And I {cruple not to compare the ex- 
preftions of the icripture to a rofe, where though 
fo many leaves nearly refemble each other, 
there’s not one of them, but contributes to the 
beauty and perfection of the flower. 


The fixth OBJECTION. 


here alfo confider, that in all languages there 
are fome cuftomary geminations and expref- 
fions, which, though to ftrangers they appear 
fuperfluous, if not abfurd, to the natives, 
and in the propriety of that fpeech, are not only 


I Am not unacquainted with the '9p Ker, Of contra- 
and the 3m> Cethid; nor the DD prpr 4ions 
Tikkiim Soph’rim in the old teftament : nor yet” ag 


with the Varie Leétiones (efpecially thofe of payages of 
the Eaftern and Weftern Jews, as they are cal- feripture. 


current, but oftentimes emphatical. [I find 
withal, that there is fcarce any of thefe feem- 
ing impertinencies, of which a learned and 
judicious expofitor cannot affign a pertinent 
caufe or reafon; and I confider too, that 
the books of fcripture being indited, not 
all at once, but at very feveral and diftant 
times, (according to the known faying, that 
Nunquam fatis docetur, quod nunquam fatis aif- 
citury) the repetition of the fame fins and er- 
rors required that of the fame menaces and 
diffuafions ; whofe frequent enforcing, ferv- 
ing both to atteft and convince the finner’s 
obftinacy, was not a bare repeating, but fuch 
a redoubling as we are fain to ufe, to drive in 


Ec. xii. 1. nail to the head; (and the words of the wife 


are, in the wife man’s words, 4s nails fafined 
by the mafters of affemblies) where though in all 
the renewed {trokes the bufy hammer gives, 
the act be ftill the fame, yet is no blow fuper- 
fluous ; the number of them ferving to com- 
pleat their operation. They that in perufing 
books have the learning and fkill to ftrip 
them, of what cratory or ftealth hath drefled 
and difguifed them in, will eafily difcern moft 
of them to be but varied repetitions: which 
for my part I find differing from thofe of 
{cripture, but in that the latter do in the fame 
words generally comprize new matters, where- 
as the former ufually prefent us ftale matter in 
new words. And I confider further, that our 
own fad experience fhowing us, that there !s 
no fingle text of fcripture, that fubtiler here- 
ticks fophiftry cannot plaufibiy enough elude ; 
the Holy Ghoft forefeeing this from the 


beginning, hath mercifully and wifely pro-., 


vided, that the fundamental truths of faith 
and manners should be held forth in fo ma- 
ny places, and in fo much variety of ex- 
preffions, that one or other of. them muft 
unavoidably intercept thofe evafions, and e- 
{cape thofe mifconftructions, that fophiftry 
. may put upon the reft. Which providence a- 


led) taken notice of by modern criticks in the 
Hebrew text of the old, as well as inthe Greek 
of the new teftament. 1 am not neither alto- 
gether a ftranger to the difficulties to be met 
with, in making good the citations we find 
made of divers texts of the former of thofe 
facred inftruments in the latter : in which they 
feem not unfrequently to differ much from what 
we find extant in the ancient teftament, as ta 
the words, and fometimes too as to the fenfe. 
Thefe things, I fay, though by fome much 
urged againft the fcripture, J am not igno- 
rant of. But I think it not fit to conlider 
them in this place ; not only, becaufe thofe, that 
are much better qualified for fuch a work than 
J, have done it already ; but becaufe thefe ob- 
jections relating rather to the truth or the au- 
thority, than to the ftyle of the fcripture, the 
nature of my prefent tafk does not oblige me 
to examine them. Efpecially, fince I have 
already faid fomething of them, and may fay 
more, in what I write on the behalf of the 
Chriftian religion, And itis upon thefe grounds, 
Theophilus, that I alfo decline at prefent the 
confideration of what is wont to be objected, 
as if it there were a great many felf-contradi- 
tions to be met with in the fcripture. Only 
I fhall in the mean time invite you to take 
notice with me, that it 1s not oftentimes fo 
much the various afpects of the texts, as the di- 
vers prepoffeffions and interefts of the expo- 
fitors, that make books feem replenifhed with 
interfering paffages and contradictions. For 
if once the theme treated of do highly con- 
cern men’s interefts, let the book be as clear 
asit can, fubtile and engaged perfons on both 
fides, perufing it with foreftalled judgments 
of biaffed paffions, will be fure to wreft many 
paffages to countenance their prejudices, and 
ferve their ends, though they tnake the texts 
never fo fiercely fall out with one another, to 
reconcile them to their partial glofles. Of this 
I might produce an eminent inftance in 47- 


ftotle’s, 


2 Pet. ili. 
16. 


the STYLE of the Floly Scriptures. 


fiotle’s phyfical writings, alledged by fo many 
diffenting fects-of {chool-men to countenance 
their jarring opinions; the injured Stagyrite 
(employed as fecond by every one that quotes 
him) being by every fect brought to fight with 
its antagonifts, and by them all to give battle 
to himielf. Thus do the diffenting feéts of 
Mahometans quarrel as well about the fenfe of 
their Alcoran, as we do about that of our 
Bible ; and make the one as much a nofe of 
wax, as the Romifh catholicks fay we make 
the other. Which brings unto my mind, that 
not only the dvovonre twa, the fome things hard 
to be underfiood in St. Paul’s epiftles, but alfo 
the Avimas ypaPas, the other fcriptures are by 
St. Peter faid to be by the unlearned and unjta- 
ble wrefied to their own deftruétion. Whena 
{ober author finds an impartial reader, who 
takes his words in their genuinely obvious ac- 
ception, wherever the context doth not ma- 
nifeftly force another on them, (in which then 
the reader acquiefces) the writer is eafily under- 
{tood. But when nimble and foreftalled wits 
perufe an author, not to fit down with his 
fenfe, but to make him {peak theirs, (whether 
it be his own or no;) atid giving themfelves 
the pains and leifure of confidering all the 
poffible acceptions of a word or phrafe, and 
the liberty of pitching upon that which beft 
ierves their prefent turn, allow themfelves to 
conclude, that becaufe it may fignify fo and 
fo elfewhere, therefore it does fo here: an au- 
thor muft be much warier than Homer and 
Virgil, whom Exudociaand Alexander Rofs have 
made evangelifts, to keep his words from be- 
ing tortured into a confeflion of what was 
never in his thoughts, And a very pregnant 
inftance of this truth we may obferve in the 
Jaw of our land, whofe very end being to pre- 
vent or abolith ftrifes; and which being writ- 
ten fo punctually and exprefly, and in fo pe- 
culiar and barbarous a ftyle (clogged with fu- 

mumerary repetitions) that nothing but their 
Cee conducive to fo good an end could make 
it fupportable ; is yet by mens concerned wits 
fo mifconftrued and perverted, that not only 
in private mens cafes, we fee the judges fo 
puzzled, that {uits oftentimes out-laft luftres ; 
but the prince’s party and the fubjeét’s kill, 
and execute one another; and (as charity 
tempts me to prefume) think they may do fo 
by the law, and do fo for the Jaw. In this be- 
lief, that we often impute to the fcripture our 
own faults and deficiencies, the inftances of 
thofe anti-f{cripturifts, I have converfed with, 
have very much confirmed me : though I have 
ftill efteemed, that the beft as well as the fhorteft 
way, is not to wrangle with them about every 
nicety, where thedefeat of their objections gives 
us no victory over their incredulity, and by 
but evidencing the {cripture’s not being either 
falfe or abfurd, can ferve but to juftify our 
reverence to them, not to impart its; but by 
folidly afferting the divine origination of the 
{cripture, reduce men to afcribe their {cruples 
to the true caufe ; and perfuade us to the tem- 
per of the Apoftles, who, when Chrift had 
uttered a hard faying, which fo unfettled many 
of his difciples, that they deferted him upoa it; 


though (their grofs mifapprehenfions of nu- 
merous other much lefs obicure paffages will 
eafily perfuade us) they relifhed it not aright, 
yet would by no means forfake him for their 
mafter, becaufe, faystheir fpokes-man, Peter, 
thou haft the words of eternal life, and we be- 
lieve, and are fure, that thon art the Chrift, 
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grand and comprehenfive truth, to filence par- 
ticular {cruples. And one thing would not be 
unworthy our objectors confidering ; that the 
truth and authority of the fcriptures, and con- 
fequently their not being contradictory to them- 
felves, hath (as we may elfewhere have occa- 
fion to manifeft more at large) been immemo- 
tially believed by the learnedeft men in the 
world ; many of whom may be very reafonably 
fuppofed to have examined opinions without 
any other concern in their inquiries than that 
of not being deceived; or any other end than 
that of finding out the truth; and moft of 
whom, though by their fedulouinefs and their 
erudition they difcovered difficulties in the 
bible, that our querifts could never have dream- 
ed of ; yet did they all conclude the belief of 
the {criptures grounded on as much reafon, as 
isconfiftent with a due latitude for the exercife 
of faith: which poffibly needs fome dimnefs 
or reluctancy in the underftanding, to be an 
acceptable virtue of the will; (faith and the 
twilight feeming to agree in this property, 
that a mixture of darknefs is requifite to both ; 
with toorefulgent alight, the one vanifhing into 
knowledge, as the other into cay) And now 
faith thus cafually’ prefents her {elf in my way, 
it will, perhaps, not be impertinent to obferve, 
that Chrift often deals with new believers, as 
he is recorded to have done with Nathaniel ; 
for as when that guilelefs L/raelite had acknow- 
ledged him the Meffias, upon the bare evi- 
dence of his having been difcerned by him 
under the fig-tree, our bleffed Saviour tells 
him, Becaufe I faid unto thee, I faw thee under 
the fig-tree, believeft thou? Thou fhalt fee grea- 
ter things than thefe ; (which in the next verfe 
he proceeds to mention :) fo when: men once 
have embraced the perfuafion of the fcripture’s 
being divinely infpired, that faith is a thing fo 
acceptable to God, that he often difcovers to 
them, to confirm them in their belief, argu- 
ments much clearer than thofe that induced 
them to it ; and convinces them of the reafon- 
ablenefs of having fubmitted their reafon to 
him that gave it them. And, (as if there 
were myfteries, in which faith doth more pro- 
{peroufly make way for underftanding, than 
that is fet awork to introduce faith,) it hap- 
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pens to them, as it did tothe two blind men Matth. ix. 
mentioned in the gofpel, in whom our Saviour 27, &« 


firft required faith, and (having found that, 
he) then opened their eyes, 


The feventh OBJECTION. 


From the (not long fince mentioned) fre- 
quent repetitions to be met with in the {crip- 
ture, and from the unufual method, wherein 
the author of it has thought fit, that the di- 
vine truths and precepts fhould be extant — 

ivers 
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divers have been pleafed to take occafion to 
criminate the bible, as if, its bulk confidered, 
it were but a barren book ; wherein inftructi- 
ons are but fparingly fcattered, in comparifon 
of what is to be met with in divers other wri- 
tings, where repetitions are avoided, and more 
of ufeful matter is delivered in fewer words. 
And hence it is (fay thefe objectors) that ma- 
ny perfons unqueftionably religious chufe ra- 
ther to ftudy other books of devotion and mo- 
rality, as containing more full and inftructive 
precepts of good life. 

I Micur anfwer this allegation by repre- 
fenting, that the feveral particulars, whereon the 
accufation is grounded, having been already 
examined by me, I need not fay any thing-di- 
{tinétly to this accumulative charge. Byt- be- 
caufe I would not only defend my veneration 
for the fcripture, but perfuade it, I fhall on 
this accafion offer two or three things to con- 
fideration. : 

AxutTnoucu then the fcripture were lefs re- 
plenifhed with excellent doctrines, and were 
but, as well as the beft of other books, like 
mines, in the richeft of which the golden ore 
is mingled with ftore'of precious materials, 
(and needs a laborious feparation from them 5) 
yet fure it would, like thofe mines, deferve to 
be carefully digged in: and it will become 
the grateful Chriftian’s zeal to imitate him in 
the parable, who having found a treafure bid 
in a field, ftuck at no price within his power, 
to purchafe the whole field for the treafure’s 
fake. 

But, God be praifed, this is not the cafe ; for 
it is only our ignorance, our lazinefs, or our 
indevotion, that keeps us from difcovering, 
that the {Cripture is fo far from being, as the 
objectors would have it, a wildernefs or a bar- 
ren foil, that it may be much more fitly com- 
pared to that bleffed land of promife, which is 
fo often faid in {fcripture to be flowing with 
milk and honey, things ufeful and delightful ; 
if not to paradife itfelf, of which, it 1s faid, 


Gen. ii. 9. that there the Lord God made to grow every tree, 


that is pleafant to the fight, and good for food ; 
the tree of life alfo in the midft of the garden. 
And indeed, as the author of it was omnifcient, 
fo experience has taught, that he has fo much 
expreffed himfelf to be fo in the fcripture, that 
the more knowing its pious ftudiers have been, 
the greater ftore of excellent truths they have 
_ met with in it; the fcripture being indeed like 
heaven, wherethe better our eyes and telefcopes 
are, the more lights we difcover. And that 
this may not appear to be faid gratis, let us 
confider, that a book may be inftructive as 
well by teaching its readers fpeculative truths 
as practical ones, and that Chriftians ought as 
well to know what God would have us think of 
him and his works, as what he would have 
them do. Nowas it is paft queftion, that there 
are no fpeculative truths, of fo noble and eleva- 
ted a nature, as thofe that have God himfelf for 
their object; fo there is no book, from whence 
there is fo much to be Jearned, as there 1s 
from the bible, of the nature, and:even the 
thoughts of God, and of thofe deep myiteries, 
into which, as I formerly noted from St. Peter, 


the angels themfelves are greedy of prying. 
Nay, there is no other book-whatfoever, that 
teaches us any thing at all, concerning divers 
of thefe fublime fubyééts, that may be fafely 
relied on, fave in what it is beholden to the 
{cripture for. So that we cafnot without an 
extreme injury look upon that book as barren, 
which alone contains all thofe revealed truths, 
which are of fo noble and precious a nature, 
that we juftly prize the compofures of heathen 
phigpfophers, and other authors, for being in- 
riched with gueffes at fome few of them, 
though much embarafied by the alloy, whereto 
the truths, conjecturally delivered, are made 
liable from the imperfections of writers, always 
fallible, and, for the moft part, in fome degree 
or other, actually erroneous. But of this more 
perchance elfewhere. Wherefore I fhall now 
add, that whereas thofe we reafon with, are 
pleafed to prefer other books of morality and 
devotion before the fcripture, in reference to 
good life; they would probably be of angther 
mind, if they duely confidered, that to en- 
gage men to live welland holily, there is much 
more requifite, than barely to tell them, that 
they ought to do fo, and haw they fhould do 
it. For fince to lead a life truly virtuous re- 
quires in many cafes, that we deny and over- 
come our natural appetites and inclinations, 
and requires alfo conftancy in a courfe, that is 
confeffedly wont to be attended with many 
hardfhips and dangers; it is not {ifficient, to en- 
gage a man toa good life, to give him precepts 
of it; which do not fo much (what is yet the 
main thing in this cafe) make men willing to 
conform to fuch precepts, as fuppofe them fo. 
And he, that can do no more, does far lefs 
than him, who, befides the rules of good life, 
prefents men the higheft, and the moft preva- 
lent motives to embrace piety and virtue, and 
the moft powerful diffuafives from all that is 
wicked ; by propofing to us fuch rewards and 
punifhments, and fatisfying us, that we ought, 
according as we behave ourfelves, to expedct 
either the one or the other ; as to convince us, 
that we cannot be either wife or happy, but by 
being good, nor avoid the greateft of miferies, 
but by avoiding vice. Now, as we fhall fee a- 
non, that as to the precepts of good life, the 
bible is not unfurnifhed with them; fo as to 
that moft operative part of the way of teach- 
ing good life, the propofing of the moft pre- 
valent motives to good, and the moft power- 
ful diffuafives from evil ; not only no other 
book does, but no book not infpired, can per- 
form, in that kind, any thing near fo much as 
the f{cripture alone, Since we have not the 
fame reafon to believe any mere man, as we 
have to believe God, touching thofe rewards 
and punifhments, which he referves after death 
for thofe, that conform to, or difobey his laws ; 
thefe being matters, which (whatever philofo- 
phers and other Jearned men may have thought 
to the contrary) depend upon his free will, 
and confequently are not to be explicitely 
known but by ltis revelation; which he has 
not, that appears, vouchfafed us in any other 
book than the fcripture, And therefore it 1s 
not to be wondered at, that St. Pas/ fhould 
3 afcribe 
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aferibe it to our Saviour Chrift, That be bad 
brought life and immortality to light through 
the gofpel. And whereas hope is that fpur, 
without which men do {fcarce ever cheerfully 
undertake, and refolutely go through things, 
much lefs difficult and dangerous than thofe, 
which a virtuous courfe of life is wont to ex- 
pofe men to, St. Peter makes a Chriftian’s 
higheft hope to depend upon a revealed truth, 
where he gives thanks to God for having, ac- 
cording to bis abundant mercy, begot us to a 
lively hope, by the refurrection of Fefus Chrift 


from the dead. And what influence fuch a 


knowledge of God and Chritt, as, if we have it 
at all, we muft owe to the fcripture, and fuch 
hopes and promifes, as none but God himfelf, 
or thofe he fends, can give a wary and intel- 
ligent perfon, may have upon good life, you 
may guefs by that other paffage of the fame 
Apoftie, where not only he mentions God’s 


2 Pet.i.3,having according to bis divine power (or efh- 
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cacy) given unto us all things, that pertain unto 
life and godline/s, through the knowledge of him, 
that hath called us to glory and virtue, but alfo 
immediately after {peaks of our being made 
partakers of the divine nature, and e/caping the 
corruption, that is in the world through luft ; by 
thofe exceeding great and precious promifes, 
that are given of God unto us. So that al- 
though the fcripture did not exprefly give us 
fuch moral documents as ethical writers do, 
and taught us good life, but by acquainting us 
with what God has revealed in thofe writings 
concerning himfelf, and by convincingly pro- 
pofing to us thofe higheft inducements to em- 
brace a good, and fhun an. evil life, which 
(though reafon may perchance make fome weak 
and confufed gueffes at them,) revelation only 
can make examining men confdently -depend 
upon: if, I fay, the icripture did no more than 
thus engage us to refolve upon a good life, 


leaving us toderive the particular precepts of 


virtue from the inward dictates of the law 
of nature, and the exercife of our own reafon, 
(which two together may well teach us almoft 
as much as ethical books are wont to teach, of 
really and confiderably ufeful) the fcripture 

ught yet to be efteemed a moft inftructive 
book in reference to good life. As in effect we 
fee, thez the writings of no philofopher or o- 
rator ever made any thing near fo many per- 
fons fo virtuous, as the new teftament, though 
but a pocket book, has been able todo; efpe- 
cially in thofe primitive ages of the church, 
when thofe that received that book were lefs 
diverted from it, than fince they have been 
by the reading of others. The moon may in 
clear weather lend a gardener light enough to 
dig, and manure his orchard, and perhaps 
to prune his trees; but none will fay, that the 
moon does as much contribute to his labouring 
to produce fruit as the fun; fince this nobler 
planet not only affords him light to work by, 
and a comfortable warmth whilft he is work- 
ing, but animates him by the hopes he cherifhes 
upon the fun’s account, that in due feafon his 
diligehce and toils fhall be rewarded. The ap- 
plication is too obvious to need to be infifted 
on. 


Vot, IL. 


But though upon the fore-mentioned ac- 
counts alone, the fcripture would deferve to be 
looked upon as highly conducive to the pra- 
ctice of piety, and virtue; yet it is far from 
being true, that it is deftitute of fuch moral 
documents, which it needs not, to deferve to 
be looked upon asa book very inftructive in 
reference to good life. For there being two 
forts of virtues requifite to an embracer of the 
gofpel, which have been conveniently enough 
called, for diftin@ion-fake, the one Chriftian, 
and the other moral or ethical; I fuppofe it 
will not be doubted, but that the rules of thofe 
virtues, that are properly Chriftian, muft be 
fought for in the fcripture, that being acknow- 
ledged by proteftants, to have fuch a fufficiency 
as to matters of meer revelation, (which re- 
{triction too many do inconfiderately enough 
leave out) that in matters of that nature, di- 
vines often do, and in many cafes may, argue 
negatively, as well as affirmatively from the 
{cripture ; which eafes us of many things ob- 
truded as duties, merely by its not, either ex- 
prefly, or by confequence, impofing them up- 


onus. So that as to things of this nature, there - 


is fuch a fulnefs in that book, that oftentimes it 
fays much by faying nothing, and not only its 
expreffions but its filences are teaching, like 
a dial, in which the fhadow as well as the light 
informs us. Normutt we think, that the bible 
is deftitute of the beft fort of fuch precepts, 
exhortations, and diffuafives, as we prize in 
ethical books; becaufe they are not expreffed 
and ranged in the bible, as they are wont to 
be in fyftematical compofures ; for not only 
there is extant in the fcripture, to them that 
know how to conftellate thofe lights, a very 


excellent body of moral precepts; but there are — 


likewife {cattered the forcibleft motives to the 
feveral duties, and the moft retracting diffua- 
fives from the contrary vices. And truly, it 
hath long leffened my efteem of our heathen 
morals, that ethicks being but the doétrine 
of regulating our paffions, and directing our 
faculties, in order to the attainment of felicity, 
they have been hitherto handled by thofe, to 


whom the nature of the faculties and paffions . 


of the mind was but very little known: where- 
as to the author of the {cripture morals, the 
frame and {prings, and faculties of our fouls, 
being intuitively and moft perfectly known, 
the moft proper and powerful ways of work- 
ing on them, cannot be unknown to him: 
and ‘then certainly, one unacquainted with the 
trade will be much lefs likely to mend a watch, 
that is out of order, than a watch-maker. And 
indeed, even in referenceto that other fortof vir- 
tues, which are wont in the more confined fenfe 
of the word to becalled moral, thereare I know 
not how many excellent notions and directions, 
relating to sha difperfed up and down in 
the {cripture ; though by reafon of their not 
being drawn up by themfelves, and of their 
being mingled with other matters, they are 
not fo readily taken notice of by ordinary 
readers. Whereas, thofe ftudious perufers, 
that fearch the fcriptures with a due diligence 
and attention, are not only wont eafily enough 
to defcry the moral counfels and prefcriptions 
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over-looked by the other readers; but take 
notice of many excellent documents, thar are 
plainly enough intimated or hinted there to 
knowing and diligent perufers, though not 
clearly and exprefly enough to be found of 
thofe, that think them not worth feeing. 
WHEREFORE, as to thofe religious perfons 
mentioned in the laft propofed objection, I 
cannot but think, that by neglecting the 
{cripture for ethcial compofures, or even books 
of devotion, they as well wrong themfelves 
as the fcriprure; and therefore I fhall take 
leave to think the worfe, rather of the practice 
of the men, than of the book of God. Scarce 
any thing has given me a favourabler character 
of Luther, than his wifh, that all his books of 
devotion were burnt, when he once perceived, 
thatthe people’s fondnefs and over-valuation of 
them produced a neglect of the ftudy of the 
bible; to which you shall find, Theophilus, 
thac the beft of that nature being compared, 
are but (not to draw to our prefent purpofe 
that of Seneca to his mother; Paribus inter- 
vallis omnia divina ad omnibus humanis diftant) 
like the ftars compared to the fun, whofe e- 
manations confer on them their luftre, but 
whofe prefence drowns it. For though I deny 
not books of devotion a due degree of praife 
and ufefulnefs, yet I refufe them the fuperlative 
degree of either; and fince the writers of the 
beft of that kind of compofures, either fteal 
their beft things from, or acknowledge that 
they borrowed them of the bible; I would 
not have Chriftians neglect the fountain for 
the ftreams, and unwifely, as well as unthank- 
fully, elect to read God’s word, rather in any 
book than his own; in which, to encourage us 
to ftudy the precepts of a virtuous and holy 
life, we have fuch peculiar and encouraging 
invitations. _—Saint Paul feems to make it the 
(end and the) refult of the feveral ufefulneffes 
he attributes to the fcripture, That it can make 
the man of God perfett, thoroughly furnifbed unto 
‘all good works ; and is able, (as he {peaks a 
little higher) CoPicces gig ow] ngicn, to make us 
wife unto falvation. ‘There are indeed many 
excellent inftructions given to us in other 
books; but they giving us direCtions, only to- 
wards the attainment of the advantages, con- 
veniences, and ornaments of life; the igno- 
rance of them only makes us mifs thofe par- 
ticular ends, whereto they give addreffes, or 
whereof they facilitate our purfuits ; but the 
knowledge, whofe acquift, or neglect, im- 
ports endlefs joys or torments, we need feek 
only from the fcripture ; a Chriftian to under- 
ftand the duty of his faith and life, needing to 
underftand no other book than the bible; 
though indeed to underftand the bible well, 
it is ordinarily requifite, that a pretty number 
of other books be underftood. Chriftians then 
have reafon to ftudy moft that book, which 
underftood, all others are needlefs to falvation, 
and which ignored, they are infufficient. If 


A@sx.11,5aint Peter’s vifion had been a reality, he 


2, 13. 


would fcarce, hungry as he was, have ranged 
abroad to hunt in this defart or that foreft for 
game, when he had a veffel let down to him 
from heaven, containing in it’s felf all manner 


of four- footed beats, and other objects of appe- 
tite, attended with a commanding invitation 
from heaven, Réfe, Peter, kill, and Eat. So 
when God fends us from heaven in one volume, 
a, at leaft virtual, collection of all thofe di- 
vine truths and holy precepts, others fcatter- 
ingly and fparingly glean out of human books ; 
the Chriftians cannot but prize.a book fo com- 
prehenfive, which by making it fafe for him 
to ignore others, by fo merited an Antonomafia, 
wears the title of the book, (for fo the bible 
ficriifies in Greek, as the Hebrews call it 
Mikra, which by excellence fignifies what’s to 
be read.) There are precepts enou 
of virtue, and motives enough to conform to 
them, held forth in the bible, if the contents 
of that divine book were believed and con- 
fidered as they ought tobe. It isa miftake 
to think, that a large fyftem of ethicks, dif- 
fected according to the nice prefcriptions of 
logick, and methodically replenifhed with de- 
finitions, divifions, diftinctions, and fyllogifms, 
is requifite or fufficient to make men vir- 
tuous, ‘Too many of our moralifts write, as 
if they thought virtue could be taught as 
eafily, and much in the fame way, as gram- 
mar ; and leaving our rational motives to vir- 
tue, and determents from vice, with other 
things, that have a genuine influence on the 
minds and manners of men, they fall to 
wrangle about the titles and precedences of 
the parts of ethical philofophy, and things ex- 
trinfecal enough to vice and virtue ; they {pend 
more time in afferting their method, than the 
prerogatives of virtue above vice; they feem 
more follicitous, how to order their chapters 
than their readers actions ; and are more in- 
duftrious to imprefs their doétrine on our me- 
mories than our affections, and teach us bet- 
ter to difpute of our paffions than with them. 
Whereas, as the condition of a monarch, who 
is poffeffed but of one kingdom or province, 
is preferable to that of a geographer, though 
he be able to difcourfe theorically of the di- 
menfions, fituation, and motion, or ftabi- 
lity of the whole terreftrial globe; to carve 
it into zones, climates and parallels, to enu- 
merate the various names and etymologies of 
its various regions, and give an account of 
the extent, the confines, the figure, the divi- 
fions, €f¢. of all the dominions and provinces 
of it: fo the aétual poffeffion of one virtue 
is preferable to the bare fpeculative know- 
ledge of them all. Their mafter Aryfotle 
hath herein been more plain, and lefs pe- 
dantick ; who (by favour of his interpre- 
ters) hath not been nice in the method of his 
ethicks, And indeed, but little theory is effen- 
tially requifite to the being virtuous, provided 
it be duly underftood, and cordially put in 
practice ; reafon and difcretion fufficing, ana~ 
logically, to extend and apply it to the particu- 
lar occurrences of life ; (which otherwife be- 
ing fo near infinite, as to be indefinite, are not 
fo eafily {pecifiable in rules :) as the view of the 
fingle pole-ftar direéts the heedful pilot, in al- 
mioft all the various courfes of navigation. And 
the fyftems of moralifts may (in this particular) 
not unfitly be compared to heaven, — 
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there are luminaries and ftars obvious to all 
eyes, thace diffufe beams fufficient to light us 
in moft ways; and as I, that, with modern a- 
{tronomers, by an excellent telefcope, have be- 
held perhaps near a hundred ftars in the Pleia- 
des, where common eyes fee but fix; and have 
often difcerned in the milky-way, and other 
pale parts of the firmament, numberlefs little 
{tars generally unfeen, receive yet from heaven 
no more light ufeful to travel by, than other 
men enjoy: fo there are certain grand princi- 
ples and maxims in the ethicks, which both 
are generally confpicuous, and generally afford 
men much light and much direction ; but the 
numerous little notions, (admit them truths) 
fugzefted by fcholarfhip to ethical writers, and 
by them to us, though the fpeculation be not 
unpleafant, afford us very little peculiar light 
to guide our actions by. When I remember 
thofe ancient heroes, that have ennobled fecu- 
Jar, and are ennobled by facred ftory, and 
whofe examples fuggefted the precepts of vir- 
tue, before there were any written ones to con- 
form to; Iam tempted to fay, that virtue was 
{carce ever better practifed, than whilft men 
had not yet talked of the definition of it: (as 
many an alchymift begs with rare notions of 
the nature of gold, which fills the coffers of 
merchants, that never faw mine nor furnace.) 
The grand precepts of moralicy are fruitful feeds, 
which, induftrioufly cultivated, will bring forth 
fruits ftiil affording other feeds, And as for 
the motives to pious, and diffuafions from finful 
practices, though out of the many voluminous 
books of morality, there may be divers col- 
lected, not extant in the bible; yet may a dex- 
trous reader find in that heavenly book many 
more invitations to virtue, and determents 
from vice, than moft men are aware of; and 
fome of them of an importance, that renders 
one of them as much more confiderable than 
many ordinary ones, as one fair pearl out of a 
jJeweller’s fhop out-values a fcore of thofe little 
pearls, that druggifts fell by the ounce, or doth 
comprize many inferior inducements, (which 
wife men judge not of by tale, but value) as a 
piece doth twenty fhillings. And though hu- 
man authors do often in their parenetical trea- 
tifes allow themfelves to be lavifh in ornaments, 
to expatiate into amplifications, and to drain 
common- places; yet whilft they want an in- 
timate admiffion, all thefe are too often unable 
toreform, I fay not thofe that read them, but 
even thofe that write them: whereas the ex- 
perience of the primitive and heroical ages of 
the church does glorioufly manifeft, that the 
inducements and diffurafives held forth in the 
bible, though dettitute of thofe embellifhments 
and advantages, where they are confcionably 
entertained, and ferioufly pondered, are fuffi- 
cient to raife virtue to a pitch philofophy durtt 
fearcely aim at. Nor indeed is the number 
great of pertinent and rational incitements, 
or determents, relating to virtue; and in dif 
courfes, that have them for theme, how far fo- 
ever the bows may extend, yet generally the 
knot lies in a little compafs: and the analyfer, 
that fhall crack many of thofe compofures, hav- 
ing fever’d the fhells, fhall find their kernels 
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to be much alike. What this writer compares 
to one thing, that writer likens to another ; 
thofe ungrateful perfons to God, that one re- 
fembles to fwine, who eat the acorns without 
ever looking up to the tree they fall from, 
another compares to cattel, that drink of the 
ftreams, without confidering what fountain 
they How trom; thefe but prefenc us feveral 
drefies of virtue and vice, where though the 
novelty and variety of habit ferve to engage 
attention in all, and want not influence (at leait) 
upon éafy and flexible natures, yet in con- 
fiderate and difcerning perfons, they alter not 
much the notion, under which the qualities 
themfelves are entertained. Nor will fuch be 
apt to quarrel with the author of the {cripture , 
becaufe the motives and diffuafives extant thera 
are many of them old and known, or frequent- 
ly repeated ; the efficacy of them being {fo too. 
Were it not ftrange, a phyfician fhould de- 
cline exhibiting of mithridate, becaufe it was 
a known medicine, and famous for its cures 
many ages fince? Doth bread lefs nourith us, 
or is it lefs ufed, becaufe it was (as men fup- 
pofe) contemporary to Adam, and the moft 
common food of all nations in all ages? And 
(as to the repetition of the fame allegation and 
inducements, as often as men’s condition re- 
turned to need them) the paucity of ponde- 
rous confiderations in the ethicks often necef- 
fitating either (difguifed perhaps, yet) repeti- 
tions of the fame, or the fubftitution of thofe, 
that muft be much inferior to be new ; fuch 
perfons as little admire, that reiterated employ- 
ment of the fame truths, as they would ‘to fee 
a foldier ufe a fword, though he, and legi- 
ons many ages before him, have conftantly 
made moft ufe of that weapon; or a ceneral 
encourage his engaging foldiers by reprefenting 
to them honour, duty, fpoil, neceffity, and 
thofe other known topicks ufed by himfelf ar 
the head of his army, as often as he had occa- 
fion to lead it on to fight. To all this lam 
invited by this occafion to fubjoin, that upoh 
the fcore of God’s being both an omnifcient 
{pirit and the fupreme law-giver to the whole 
creation, the fame truths, counfels, exhorta- 
tions, diffuafions, ce. oftentimes have, and 
always ought to have, another-guefs efficacy 
and prevalence on a Chriftian reader, when he 
finds them in the fcripture, than if he fhould 
meet with the fame in the books of heathen 
moralifts, though learned and eloquent. And 
certainly, thofe, that with fuch reverence read 
the writings of thofe great wits of antiquity, 
that have made the greateft difcoveries of 
truth, becaufe they believe them to have been 
endowed with very illuminated intellectuals, 
ought to pay them, and a book publifhed by 
an omnifcient enditer, a reverence fomewhat 
proportionate to the difparity of their authors, 
fince men (as Hibs fpeaks in Fob) are but of 
yefterday, and know little or nothing. A wary 
perfon reads the wifeft authors, with a reflec- 
tion, that they may deceive him by being them, 
felves deceived ; and undergoes a douible la- 
bour, the one in inveftigating the meaning, 
and the other im examining the truth of what 
they deliver: but in she bible,. we are eafed of 
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the latter of thefe troubles ; for if we find the 
fenfe of a texe of fcripturc, we cannot mils a 
truch, being never deceived by that book, 
but when we deceive our felves by prefuming 
we underitand it, when indeed we do not. I! 
am otherwife affected to find the vanity of the 
world preclaimed and depreciated by him, 
that enjoyed all the delights and glories of it, 
than when I meet with the fame truth from 
fome beggarly Cynick, that never was admit- 
ted to talte thofe luicious and bewitching plea- 
fures, and needs no great philofophy to de- 
fpife a world, he judges of by the {cant fhare 
the narrownels of his condition allows him of 
the joys of it, and of which (confequently) 
his criminations fhould as little move, as a 
blindman’s of a black-moor; whom though 
he may (perchance) truly ityle ugly, yet he 
were of a fomewhat eafy faith, that fhould 
think her fo, barely upon the teltimony of fo 
incompetent a witnels. Thus when God 
himfelf is pleafed to reveal, what 1s vice or vir- 
tue, fublime or defpicable, truth or falfhood, 
happinefs or mifery, I have another-guile ac- 
quiefcence in his decifions, than in the fame 
met with in an human author, who having ne- 
ceffarily frailties and paffions, is both obnoxi- 
ous to miftake, and capable to deceive. And 
therefore it is no wonder, that the flighting of 
God’s dictates fhould receive an aggravation 
upon the fcore of their being his; as our Savi- 
our gave the precedency of the Ninivites con- 
verted by Fonah to them, that repented not at 
his preaching, becaule he was @ greater than 
Fonab. And therefore, though I have former- 
ly been no very negligent perufer of books of 
morality; yet knowing, that they have a 
power but to periuade, not to command, and 
that the penalties of fin or death are not infe- 
parably annexed to the difobedience of their 
prefcriptions, I confefs, I often find my felf 
but faintly wrought on bythem, For I muft 
acknowledge, that frequently affuming the li- 
berty of queftioning the reafonablenefs of what 
human writers, (whether philofophers or fa- 
thers) are pleafed to impofe upon us ; I find 
thofe fpecious and boafted allegations, the apo- 
thegms of the fages, the placits of the philofo- 
phers, the examples of eminent perfons, the 
pretty fimilies, quaint allegories, and quick 
fentences of fine wits; I find all thefe topicks 
I fay, fuch two-edged weapons, that they are 
as well applicable to the fervice of falfhood, as 
of truth, and may by ready wits be brought 
equally to countenance contrary affertions. And 
really, moft moralifts, except in thofe tew du- 
ties, that nature herfelf hath fore-taught us, 
to a man, whofe reftlefs curiofity leads his en- 
quiries to all times and nations, will appear 
little other than fencers with wit, (I mean thofe 
that have any ;) for each of thefe popular to- 
picks is fuch an unfolid or uncertain founda- 
tion, that one man can build a little on it, that 
an equally able antagonift may not with as fpe- 
cious probability overthrow ; and I fear, moft 
of us have but too often found our corruptions 
iophifters enough to elude any fuch thing, that 
preffed that as a duty, which they had no mind 
we fhould perform. But when! find any thing 
I 


enjoined in the fcripture, my conicioufnels to 


its being impofed by that futher of spirits, Heb su 


(who has both right to enact laws, which mult” 
be therefore juft, becaufe he enacts them, and 
power to punifh the tranfgreffion of them, 
with no lefs than eternal death ;) I then leave 
roving, and fee where to caft anchor. I think 
it my part without difputing them to obey his 
orders, and acquiefce more in that imperious 
avl@ rDn, Thus faith the Lord, than in a whole 
dialogue of Plato, or an epiftle-of Seneca, I 
theretore love to build my ethicks (as well as 
my creed) upon the rock, and efteeming no- 
thing but the true, proper, and {trict fenfe of 
the {cripture, (and what is convincingly dedu- 
cible from it) to be indifpenfably obligatory, 
either as (in matters of mere revelation) to faith 
or practice ; it is no wonder, if I ftudy God’s 
will moft in that book, wherein alone I think 
it revealed ; and, truly, finding in my felf no 
motive more juitly prevalent to obedience, 
than his right to exact it that requires it, few 
men are more ready than I, in diftinguifhing 
what indeed God fays from what man would 
make him fay. And if I allow my felf fuch 
liberty to difcern the text from the glofs, in 
the writings of our vulgar interpreters, ‘of 
moft of whofe comments, for reatons profecu- 
ted into another paper, Iam no great idolater) 
and even of the fathers of the church; I hope 
I fhall not need to tell Theophilus, that in all 
other moralifts I like the freedom to like or dil- 
approve, aS upon examination my impartial- 
eft reafon relifhes them, or that I frequently 
fear their harangues will hardly pafs for de- 
monitrations, with thofe wary tefters, that 
like not to be cheated, fo much as into virtue, 
but chufe to act as rational or Chriftians, as 
well in relation to the inducements, as to the 
nature of what they do. 

AmMoNnGST the thirteen articles of the 
Jewifh creed, one acknowledges the very ex- 
preffions of the law (or pentateuch) to have 
been infpired by God. ‘That faying of the 
Rabbins is not altogether fo hyperbolical, as 
a perfunctory reader would imagine, that upon 
each title of the law whole mountains (of doc- 
trine) hang. I fhall not mention, as any proof 
of this, the ftrange myfteries they fancy in the 
{ftrange accenting of the ten commandments 
in the original, fince their foberer doctors have 
in free difcourfe confeffed to me, that it is as 
much a riddle to them asus. Nor fhall I in- 
fift upon the Jews reducing the whole law 
to 613 precepts, afhrmative and negative, 
according to the number of the letters of the 
decalogue; thereby infinuating, that all the 
laws, that regulate man’s duty, are virtually or 
reductively comprized there. Although this 
Rabbinical notion, (not to call it whimfey,) 
be in fuch requeft among them, and fo known 
to thofe, that are any thing converfant in Jewifh 
authors, that I have fometimes fufpected, that 
the conceit entertained by fo many Chriftian 
divines, that all the precepts, that relate to 
any part of the whole duty of man, are but 
juft confequences deducible from the deca-. 
logue, had its rife thence. But I fhall not, 
as I faid, ground my opinion of the pregnant 

inftructive- 
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inftrudctivenefs of the {cripture, upon fuch que- 
ftionable, not to fay altogether proof-lefs, con- 
ceits. ‘That which may better perfuade a con- 
fidering man, is, that befides thofe more re- 
{plendent and obvious truths, wherewith the 
{criptures do evidently abound, there are ma- 
ny inftructions exhibited, many truths afferted, 
many errors confuted, and many mytteries hin- 
ted, in the very expreffions of holy writ, to 
an inquifitive and concerned perufer, which a 
heedlefs vulgar reader is not wont to take no- 
tice of. God, who inthe fcripture is faid to 
cover himfelf with light as with a garment, ju- 
{tifies that expreffionin the {cripture, where (as 
the firft words, that he is recorded to have ever 
{poken, were WN 1° Yehi-or, Let there be 
light) the very words and phrafes, that cloath 
the fenfe, are not alone emphatical, but often- 
times myfterious. The Apoftle affures us, 
whatfoever things were written, even in the old 
teftament, were written for our learning; but 
yet, befides thofe many particular fentences of 
the bible, that are not deftitute of inftructions, 
there are fome fo pregnant with them, that we 
may eafily find this difference betwixt them and 
human writings, that thofe firft mentioned 
contain more matter than words, and the other 
more words than matter. Nay, many of the 
very flowers of rhetorick growing there have 
(like the marygold, that in hot countries 
points at the fun) a virtue of hinting the ufe- 
tulleft and the fublimeft truths; the bible be- 
ing in this like the tree of life, (flourifhing in 
the New Ferufalem) which not only afforded 
feafonable fruit, but of which the very leaves 
were for the healing of the nations. As for 
thofe, who have in this and the laft age made 
bold to depreciate the old teftament, by 
pretending, that to Chriftians the view is fuf- 
ficient; I am at prefent apt to think, that the 
doctrine of the gofpel, together with the light 
of nature, (which it excludes not) but rather 
{uppofes, contains all thofe duties, which are 
abfolutely neceffary to be perform’d by all 
Chriftians, in order to falvation. And that 
confequently, many divines, both Catholicks 
and Reformed, do inconfiderately enough prefs 
many things enacted in the old teftament, as laws 
properly fo call’d, which are not now, upon 
the {core of their being there enacted, obliga- 
tory to us Chriftians, nor perhaps ever were 
to any, but the Jews, and fome kind of Jewifh 
profelytes. But Ithink withal, that though it 
be hard to fhew, that any thing is a neceflary 
duty to Chriftians, in the fenfe above declared, 
if it cannot be fhewn to be fo, either by the 
new teftament, or the light of nature: yet 
not only there are many particulars relating to 
fuch duties, of which the old teftament may 
excellently affift us to give ourfelves a more di- 
{tinct and explicite inftruétion, than is eafy to 
be collected from the new ; but of the myfte- 
ries of our religion, there are many things de- 
jiver’d more exprefly, or more fully, in fome 


‘paffages of the old teftament, than in any of 


the gofpel, as I could eafily evidence, if I 

thought it requifite. So thatthe ufe of it is 

very great, as to the credenda in divinity, 

though not perhaps abfolutely neceflary as to 
Vou II, 


the agenda. But I confider further, that both 
the matters and the expreflions made ufe of in 
the old teftament are fo very frequently, 
and, almoft upon all occafions, related to in 
the new, (asif the wifdom of God were like 
rivers and feas, that affect to fow in the fame 
channels themfelves had made before) that 
there ts fcarcea page of the latter, to the bet- 


ter underftanding of which the ftudy of the - 


former is not either abfolutely neceffary, or at 


leaft highly ufeful. Should God be pleafed 
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to inftruct us, as he did Fonas, by the thadow Jonah iv. 


of a weed, it were our duty to acquiefce : how ©. 


much more then, when he veuchfafes to fpeak 
to usin almoftas glorious a manner as he did to 
Mo/fes 5 in a fcripture, that hath fuch refem- 
blances to the fanétuary, which contained the 
law of God, exhibited the mercy-feat, (the 
type of Chrift) and wherein the two golden 


cherubims, like the two precious and harmo- Fyod yxy, 
nious teftaments, looked towards one another, 16, 17,158, 
and both towards that mercy-feat, that typi- 19 20,215 
fied the Meffias? We fhould therefore, not?” 


only with acquiefcence, but gratitude, look 
upon God’s having appointed the {cripture to 
be the light, in which his fpirit regularly fhines 
upon his church; fince the luminary is as well 
refulgent, as the choice of it his, whofe blef- 
fing can profper any means of grace, as with- 
out his bleffing no means of grace can profper. 

Anp, Theophilus, fince among thofe, that 
are fo far miftaken, as to poftpofe the ftudy 
of the bible to that of fome applauded books 
of morality and devotion, there are not want- 
ing divers perfons, otherwife eminently reli- 
gious; I hope you will eafily excufe me, if, 
for fear their example fhould prove a tempta- 
tion to you, and add to the difcouragements 
you muft expect from the darknefs of fome 
texts, and the oppofition, that will be given 
you, efpecially at firft, by the grand enemy 
to the author and defign of the {fcripture ; I 
venture to fuperadd to al] that I have faid al- 
ready, concerning thefe mens practice, that it 
is not only a commendable, but a much more 
improving cuftom, than it is by many thought, 
to read daily and orderly fome fet portion or 
chapters of the bible; and, not to defift from 
that practice, though (as Naaman dipped him- 


felf fix times in Fordan, without being cured), Kingsv. 
we fhould not perceive a fudden and fenfible14. — 


benefit accruing from it. For in difeafes (bo- 
dily or fpiritua]) though the mouth be out of 
tafte, and cannot relifh what is taken in, yet 
wholefome aliments muft be eaten, and do ef- 
feCtively nourifh and ftrenghten, though they 
be then infipid, (perhaps bitter) to the diitem- 
pered palate. We muft, with the eunuch, 


read divers texts we underftand not, when we | 


read them; and though, at firft, we be not Aéts viii. 
able to penetrate the fenfes of fome portions of 3% 31. 


God’s word, we mutt at leaft make our facul- 
ties as hofpitable to it as we cans; and make 
our memories admit, and embrace it, till our 
underftandings be grown up to do the like: it 
becoming the difciples of our Saviour, herein 
to imitate his holy mother, of whom it is 


written, that shey (the bleffed virgin and her Luke ii. 
hufband) underftood not thé fayings, which hes 3. 
‘+ Hh | 
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Sever 15, [pake uni Dd (pen, but bis motber 

19 kept all thefe fayings in ber heart; and to 
[ohn xi. oie 

think it may very well be, that, as our Sa- 

viour faid to Peter, What I do, thou knoweft 

not now, but thou fbalt know hereafter: fo, 

by the welcome he difpofes you to give his 

word into your memory, he fays to you, What I 

fay, thou hnowef notnow ; but thou fbalt know 

hereafter: and the apoftle’s motive to hofpi- 

Heb. xiiitality, Be mot forgetful to entertain ftrangers, 

& for thereby fome have entertained angels un- 

awares, will, without being overftretched, take 

in the texts of fcripture we are unacquainted 

with. For we may eafily in them, entertain 

Gen xviii. with Abraham and Lot, greater guefts than we 

and G€9. are aware of ; and who, when their true con- 

i dition appears, may recompence our entertain- 

ment of them, by fhowering bléflings on us, 

and refcuing us from the company and deftiny 

of the wicked. And fure, if the Pagans laid 

up, with awful reverence, thofe dark and 

{quinting oracles, that came (at leaft. many of 

them) from the prince of darknefs, and father 

of lyes ; we fhould blufh to refufe attentive 

perufals, and Jodging in our memories, to 

AGs vii. thole avyie @avra, thofe lively oracles, thofe 

oe a: 4 AOpIe 7s @e8, oracles of God, who is the father 

jJamesi, Of lights, and an effential truth that cannot 

17. lye. And the moft zenigmatical texts we meet 

Tit. 1.2. with, which feem meant purpofely to pofe us, 

we may make ufeful admonitors of our weak- 

neffes, and take for welcome opportunities, 

to evince how great a reverence we pay God’s 

word, upon the fingle {core of its being fo, 

Nor let thofe difturbances, with which the 

evil feldom fails to obftruct or difcourage our 

firft progrefs in a ftudy fo ruinous to his mali- 

cious ends upon us, deter us; for thefe are 

commonly but the throws and itrugglings of 

Chrift new-formed in us; or elfe like thofe 

horrid fits and outcries, which preceded the e- 

jection of that unclean {pirit mentioned in the 

Mar.i.26. firlt of Mark; fuch parting ceremonies being 

not unufual to the dillodging devil; who when 

he finds himfelf upon the point of being ex- 

Rev. xii. pelled, Dath great wrath, becaufe be knoweth 

12. be bath buta flort time. And though the God 

Rom. xvi. of peace, however he will bruife Satan under 

a0. your feet Jhortly, Thould for a while try us even 

with defertion in the ftudy of the dcripture; 

Jet us not, for all that degre fo improving a 

ftudy, but refolutely perfevere in the conftant 

and faithful ufe of the means of grace: as the 

moon, when fhe fuffers an eclipfe, forfakes not 

her orb or motion, but, by continuing her un- 

retarded courfe, regains the irradiations fhe 

was deprived of. We find the word of God 

compared to feed, (that deathlefs feed, by 

Mat. xiii. which Saint Peter faith, we are born again) 

19,20,8e¢. and that, we know, may fem, for a long time, 

arn “as well dead as buried in the ground, and yet 

' 3° afrerwards {pring and grow up into a plentiful 

harveft. Nor muft our proficiency any more 

difpenfe with us from the being converfant 

Pfal.cxix, With the fcripture, than our frailues : J will 

93 never, (faith the Pfalmilt) forget thy precepts, 

fer with them thou bat quickened me. And in- 

deed, the word of God is not to be ufed like 

active phyfick, taken once, that it may not be 
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taken again ; but *tis compared to food, which: Pee. ii. z 


indeed it is, of the foul; in which fenfe it may 4 «/fe 


be literally enough faid, That man lrveth not 
by bread alone, but by every word that proctedeth 
out of the mouth of God. Now as our having 
fed never fo well and heartily on excellent and 
nutritive meats yefterday, will not keep us 
from needing to eat again to-day, or to-morrow, 
and fo daily, as long as we continue in thefe 


where. 
Mat. iv 4 


ruinous cottages of clay; fo in fpiritual refec- Job iv.1g, 


tions with fall, without repeated meals, the 
foul will fcarcely thrive, And as, -generally, 
the more healthy and Iufty men are, the fre- 
quenter and ftronger appetites they have; fo 
the beft Chriftians, and (witnefs David) the 
ereateft proficients in fcripture-knowledge,have 


the keeneft ftomachs to this food of fouls ; and Tp, 


the vigoroufeft piety, by a defierude and neg- Wx 4 
lect of it, 18 fubject to faintand pine away. Nor Athanaf. 


have we juft caufe to repine at an engage- 
ment to affiduity in the fcriptures; for there 
are not near fo many things, that will require, 
as there are that will deferve and recompence 
a ferious ftudy in a book, where both the ftriét 
fenfe and the circumftances, and expreffions 
that cloath it, are richly inftructive: like that 
aromatical fruit, of which, not only the ker- 
nel is a nutmeg, but the very involving fkin 
is mace. This inexhaufted fulnefs occafioned 
that paneeyrical precept of the Rabbiesconcern- 


ing the law; 712 9913 “AN AID Pa MAN pire 


Turn it over, and again tnrn it over, for all is wsh. 
in it: concurrently to which, the Jew, that‘°?:> 


tranflates the Arabian apothegms into Hebrew, 
thus pronounces ; There proceedeth not a true 
Jentence out of the mouths of this world’s wife 
men, that is not intimated in our law. 

The ufefulnefs of divers texts is fuch, that 
we fhould not only have them in our poffeffion, 
but in a readinefs ; and as David, diftreffed by 
his mortal enemies, took Goliah’s {word from 
near the ephod, to wear it whitherfoever he 
went ; fo Chriftians, profecuted by ghoftly ene- 
mies, fhould be diligent, not only to have an 
armory well furnifhed with fpiritual weapons, 


but to wear this fword of the fpirit always Ephef. vi. 


by their fides, to ward and thruft with, upon 17. 


all occafions; without needing to depend 
upon any fuch thing as concordances, which 
often cannot be come by, and oftner, not 
foon enough to keep us from being foiled by 
the father, or the champion of lyes. But now, 
to engage us to gtow ready {cripturifts, it is 
not only true, that as the texts of the bible 
interchange light with one another, and every 
new degree of fcripture-knowledge is not 
only an acquilt of fo much, but an inftrument 
to acquire more; fo is that booka theme fo 
comprehenfive and fo fertile, that the laft hour 
of a Chriftian’s longeft and induftrioufeft life 
will ftill leave undifcovered myfteries in it: 
this, I fay, is not only true, but it is alfo true, 
that the doétrines of it are of that importance, 
and find that oppofition in our depraved na- 
ture, that even thofe truths, that require but 
few perufals to be underftood, require many 
to be duly imprefied ; our prepofteroufly 
partial memories, being rarely like quick- 
filver, wherein nothing will fink but (that 

pre- 
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pretioufeft of metals) gold; for that alone is 
heavier than the mercury. The word of Chrift 
muft not be asa paffenger, or {paringly 
entertained in our minds, but muft dwell 
there, and that richly : and theword, whichSt. 
James pronounces able to fave our fouls, he 
defcribes as a graff, which muft not only be 
clofely embraced by that, wherein it is to 
fructify, but muft continue there, to bring the 
ftock and graff to (if I may fo fpeak) concor- 
porate, And indeed we are fo indifpofed to 
admit, and fo obnoxious to deface, religious 
impreffions, that we need, during our whole 
life, be converfant with the precepts of leading 
it pioufly. But it is {carce more faulty 
in, than incident to, the froward nature of 
man, to be ever quarrelling with God’s method 
of profecuting his intentions; and, (as if he 
were wiferthan his Maker) to criminate his 
conduct in his difpenfations. Even that ex- 
cellent pérfon, the glorioufeft of virgins, and 
of mothers, whom all ages muft defervedly 


Lukei.48.call Bleffed, incurred her divine fon’s reprehen- 
Ui 3sfion, for-an intimated offer to alter his pur- 


Mat. xi. 
16, 17, 
18, 19. 


r Pet. i. 
12. 


pofed method in difclofing himfelf. But God 
is too juft to himfelf, and too merciful to us, 
to degrade (as it were) his omnifcience fo 
far, as to fuffer himfelf to be fwayed againft the 
dictates of it, by fuch ourblind and perverfe 
tutors as we; his goadnefs concerns him too 
much in our inftruction, to fuffer him to let 
our fancies indite his word. ‘To attain his 
own ends, he makes choice of his own means 
and inftruments, without needing our pur- 
blind eyes in the election ; and what with un- 
fathomable wifdom he hath been pleafed to 
contrive for man’s inftruction with a graciaqus, 
though often mif-underftood conftancy, he per- 
fifts in. He knows, that many, who are difpofed 
to cavil at the prefent contrivance or ftyle of 
{cripture, would be apt to take exceptions at 
any other: for fome thing or other it muft 
neceffarily be ; and the unimaginable diver- 
fity of humours, judgments and prepoffeffions 
is fuch, that as thefe now fay, why thus, and 
not fo? others would, in cafe of alteration, be as 
ready to afk, why fo, and not' thus? It is 
queftionable, whether the Ifraclites were great- 
er murmurers at Pharoah in Egypt, or at Ma/es 
in the defart ; and the children complained of 
by their companions in the market-place have 
had either pofterity or predeceffors in all ages ; 
which have been ftill of the difpofition of thofe 
Jews, who imputed the more than prophets 
rigidnefs of virtue to the great enemy of that 
lovely quality ; and the greater than Se/omon’s 
condefcenfions to the vices he defigned them 
to deftroy. But the great phyfician of man- 
kind is too compafiionate and wife, to let his 
diftracted patients prefcribe their own courfe of 
phyfick, or, to decline our fond and peevifh 
cavils, fhuffle or difcompofe thofe myfterious 


-and profound contrivances; whofe wifdom en- 


caces the attention, and exa¢ts the wonders of 
thofe heavenly unclegged fpirits, that arefcarce 
more advantaged over us by their native abili- 
lities, than by the means they have of improv- 
ing them. And therefore, our Saviour re- 
fufed to defcend from the crofs, though they, 


whofe malice ferved to fix thetn there, (the Mat. 


chief prieftsand {cribes themfelves) declared, 
that on thofe terms they would believe on him. 
And though we are (but too) apt to fancy, 
that we fhould be won to our duty, if it were 
taught or preffed in fuch or fuch a way; yet 
we may be pleafed to remember, that it was 
one in hell, that would needs have another 
means than the fcripture, of having finners 
preached to; and one in heaven, that refer- 


ing them to the fcripture, declared, Phat if Luke xvi. 


men Beare not Mofes eo the prophets, neither 31. 
would they ke perfuaded, ‘though one rofe from 
the dead, st Si to them. . a fea 

Ir I addreft whatI write, not to fo intelli- 
gent a perfon as Theophilus, but to promifcu- 
ous readers, J fhould add, to what] have faid 
of the fevera! exceptions againft the fcripture, 
a cordial advice ta all, whofe parts and leifure 
glve them not a juft hape of being able folidly 
to vindicate it ejther to themfelyes or others, to 
decline as much as they difereetly can, the liften- 
ing to objectors or objections, of what fort, or 
under what difguife foever, again{tthat heavenly 
book ; etpltiall if propofed by plaufible and 
infinyating wits, For it not being néeceflary, 
(nor indeed poffible) for eyery private Chri- 
{tjan, to know the opinions and reafons of all 
diffenters about the fcripture, (no more than 
for every traveller to be a geggrapher ;) nor 
requifite to the knowledge of the way to hea- 
ven, to know all thofe, in which they that 
mifs it, wander; (as to learn the way from 
Dover to London, I need not learn thofe that 
lead not thither :) it is not prudent to runa 
very probable hazard of difquieting one’s 
faith, and a not improbable one of fubverting 
it, only to gratify a needlefs curiofity ; an 
itch, which we are delighted to have {cattered, 
but which is exafperated by being fo. And 
frequently, though your defign feem innocent, 
(as only to hear without believing, and pleafe 
your felf with fomething of wit and novelty ;) 
yet thofe converfations rarely enough prove 
harmlefs ; and (as too frequent and fad expe- 


‘Tiance proclaims) generally either abate a de- 


gree of your faith, or qualify fome ardor of 
your love, or Ieffen your reverence for that 
matchlefs book, or put fome {trange and dif- 
quieting fcruples into your thoughts, which it is 
much eafier to confute than tofilence. Where- 
fore, as in infectious times, when the plagtie 
reigns, phyficians ufe more ftrictly to forbid 
the fmaller exceffes and inordinancies of diet, 
and the ufe of meats of ill digeftion, of 
apt to breed any diftemper ; becaufe every 
petty fever becomes, through the malig- 
nity of the air, apt to turn into the plague : 
fo now, that anti-fcripturifm grows fo rife, and 
fpreads fo faft, I hope it will not appear un- 
feafonable to advife thofe, that tender the 
fafety and ferenity of their faith, to be more 
than ordinarily fhy of being too venturous of 
any books, or company, that may derogate 
from their veneration of the fcripture ; becaufe 
by the predominant and contagious profanenefs 
of the times, the leaft injurious opinions har- 
boured of it, are prone to degenerate into ir- 
religion, ButI fear, you'll think I aa 
e 
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The eighth and laff OBJECTION. 


Anp now, Theophilus, I am arnved at 
that part of this difcourfe, wherein it will be 
fit to examine the grand objection againft the 
ftyle of the fcripture, which, though a philo- 
fopher would not look upon it as the moft con- 
fiderable, is yet moft urged by many of its 
witty adverfaries ; efpecially fuch as are wont 
to exercife and gratify their fancy more than 
their reafon : the objection itfelf is this ; * That 
‘ the fcripture is fo unadorned with How- 
‘ ers of rhetorick, and fo deftitute of eloquence, 
‘ that itis flat, and proves commonly ineffica- 
‘ cious upon ‘intelligent readers. Infomuch 
‘ that divers great wits and great perfons, ef- 
‘ pecially ftatefmen, do either defpife it, or 
© neglect to ftudy it.? And truly, the ftory is 
famous of that cardinal, (who flourifhed in 
the laft age) that faid, that once indeed he 
had read the bible, but if he were to do 
fo again, it would lofe him all his Latinity. 
And amongft thofe great orators, (as they 
thought themfelves) who lived in the fame 
age and country that he did, the complaint 
was ordinary, that the reading of the bible un- 
taught them to the purity of the Roman lan- 
guage, and corrupted their Ciceronian ftyle. 
And I remember no obfcure prince, (though 
he fhall here be namelefs, becaufe for other. 
qualities I honour him) in no obfcure company, 
difputed with me one day an opinion about 
the ftyle of the {cripture, to which the cardinal’s 
fcorn was a compliment. I wifh thefe faucy 
expreffions were but outlandifh, and could not 
crofs thofe feas, that environ Exgland ; (which is 
not fo happily fever’d from the world’s vices, 
as from its continent, ) this profane judging fo 
boldly that book, men fhall be judged by, be- 
ing, if not anative, yet at leaft a tree denizon 
of England. For not only it was one, that I 
am forry I can call our countryman, who is re- 
corded to have folemnly preferred one of the 
odes of Pindarus, before all the pfalms of 
David; but I could eafily add divers refemb- 
bling inftances, that I have my felf been trou- 
led to meet with, were it not that I fomewhat 
doubt, whether this kind of profane fayings 
be not as well fitter as worthier to be forgot- 
ten than remembered, and to be fuppreffed 
than divulged : for (not to mention, that the 
recording of fuch enormities puts an ill com- 
pliment upon mankind) the fatisfaction fome 
men’s curiofities receive by fuch relations, will 
{carce account for the temptation it gives O- 
thers to imitate what they find fome have dar- 


ed. For there are fome fins, whofe grand de- 


terment is a kind of perfuafion, that they are 
too horrid to have been committed; and fome 
wife legiflators thought it better againft certain 
crimes, to ufe the filence of the laws, than 
their threats, I fhall therefore, without any 
further mention of fcandalous particularities, 
take it for granted, that there have been, 
and are but too many witty difrefpecters of 


the feripture. But as for the accufation it 
felf, which they are alledged to countenance, 


many defences might be here made acainit it, 
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if divers confiderations pertinent to that pur- 
pofe, among‘others, did not belong to fome of 
thofe enfuing parts of my difcourfe, wherein 
it is not the ftyle of the fcripture, but other 
themes, that are principally and directly treated 
of. Yet that you may be affifted to refer hi- 
ther fuch parts of the following difcourfe, as 
are applicable to the matter under confidera- 
tion, I fhall here take notice to you, that my 
anfwers to the objection above propofed may 
for the moft part be reduced to thefe five heads 
of argument. 

First, That as to divers parts of the fcrip- 
ture, it was not requifite, that they fhould be 
adorned with rhetorical embelifhments, 

Next, That the bible feems to have much 
lefs eloquence than indeed it has, to thofe that 
read it only in tranflations, efpecially the vul- 
gar Latin verfion. 

Tuirpiy, That by reafon of the differing 
notions feveral forts of men, efpecially of 
diftant nations and climates, have of elo- 
quence ; many paflages, that are thought une- 
loquent by us, may appear excellently expref- 
fed to another part of mankind, 

Fourtuiy, That there are in the {cripture 
a multitude of thofe texts, wherein the author 
thought fit to employ the ornaments of lan- 
guage, con{picuoufly adorned with fuch as a- 
gree even with our notions of eloquence. 

Anp laftly, That it is very far from being 
confonant to experience, that the ftyle of the 
{cripture does make it unoperative upon the ge- 
nerality of its readers, if they be not faultily 
indifpofed to receive impreffions from it. 

As to the firft of thefe, having already a- 
bove declared, that there are many parts of 
{cripture, wherein it would have been impro- 
per to affect eloquence; Iam willing to fup- 
pofe, that you have not yet forgot what has 
been formerly faid ; and therefore, I am un- 
willing to detain you on this firft confidera- 
tion. Yet I cannot but on this occafion take 
notice to you, that we allow all forts of people 
expreffions proper and fitted to their -feveral 
profeffions and themes. How many of us can 
dwell on lawyers, phyficians, and chymifts 
books ; though oftentimes written in terms as 
harfh and as uncourtly, as if thofe rudeneffes 
were their defign ? And yet we can neglect and 
{corn the fcripture, becaufe in fome paffaces 
we there find the myfteries, and other matters 
of religion, delivered in a proper and theologi- 
cal ftyle. I remember Machiavel, in the 
dedication of his famous Prince, after he had 
(not caufelefly) acknowledged to Lorenzo de 
Medicz, (to whom this book is addreffed) that 
he had not ftuffed it with lofty language, or big 
words, nor adorned it with any of thofe in- 
veigling outward ornaments, ufual to other au- 
thors in their writings; gives this account of 
the plainnefs ofthis ftyle, [Perche io ho voluto, 
o ché veruna cofa la bonori (la mia opera) o che 
folamente la verita della materia, & la gravita 
del foggetto la faccia grata] that be thought fit, 
either that nothing at all fhould recommend bis 
work, or that only the truth of the difcourfe and 
the dignity of the [ubjett foonld make it accept- 
able, and exact its welcome. If a mere {tatef- 

man, 
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man, writing to a prince, upon a mere civil 
theme, could reafonably talk thus; with how 
much more reafon may God expect a welcom- 
ing entertainment for the leaft adorned parts of 
a book, of which the truth is a direct emana- 
tion from the effential and fupreme Truth, and 
of which the contents concern no lefs than man’s 
eternal happinefs or mifery: And if our nice 
Italian criticks themfelves cannot, by the plain- 
nefs of Machiavel’s ftyle, nor the forbidding of 
his writings by the inquifition, be deterred 
from as affiduous as prohibited a ftudy of his 
books; what excufe will they one day have, 
that now make the unaffected ftyle of f{cripture 
the fole excufe of their defpifing, (or at leaft 
neglecting) that divine book ? 

SECONDLY, As to the difadvantage the 
{cripture receives by its not being read by thofe 
I now reafon with, in tts originals; though I 
have faid fomething to it already, yet I muft 
now refume it into confideration, and reprefent, 
that it. is no wonder they reverence not the bi- 
ble’s ftyle, as they ought, whilft they judge of 
that of an Hebrew book by their vulgar tranf- 
Jation ; which (though fometimes caufelefly e- 
nough cenfured by divers proteftant divines, 
that would find it no eafy tafk to make a better,, 
yet) certainly isin many places ftrangely harfh 
and barbarous; and by a partial amd unlucky 
affectation of literality, miffeth the propriety 
both of the Hebrew fpeech, and of the Latin. 
And to adhere to the original words commonly 
injures its eloquence, and oftentimes fenfe ; 
rendering excellent expreffions in fuch ungrace- 
ful ones, as would probably fright readers 
from it, if it could not very well fpare fine 
Janguage. So that to our prefent theme we may 
not ill apply that notable faying of Mrandula ; 
Hebrai bibunt fontes, Graci rivos, Latini palu- 
des. The old French rhiming tranflation of 
Virgil makes not the A‘neids much more e- 
Joquent than Hopkins and Sternhold have made 
the pfalms: which fure being written by a 
perfon, who (fetting afide his infpiration) was 
both a traveller, a courtier, and a poet, muft 
at leaft be allowed to contain polifhed and 
fafhionable expreffions in their own language, 
how coarfely foever they have been mif-ren- 
dered in, ours, What opinion the eaftern 
world hath of the fweet-finger of Z/rae/, may 
appear, both by other hyperbolical fictions they 
believe of him, (whom,, with Mo/es, Fefus and 
Mahomet, they reckon amongi the four great 
prophets) and by what Keffeus, (the famed 
Mahometan writer of the lives of the fathers) 
relates concerning him; That when David fang 
the praifes of God, the bills, and birds, and beafts 
therein accompanied him. Which grofs literal 
interpretation of figurative expreflions in the 
pfalms, and of his pathetical invitations to the in- 
animate creatures to join with him in celebrating 
their common Creator, he feems to have bor- 
rowed from the Alcoran it felf; where Maho- 
met brings God in :faying, ‘ We reduced 
‘ the mountains to comply with him, who 
© fhould join with him in praifes morning and 
‘ evening ; the birds alfo flock to him; and 
‘ thefe are obfequious to him.’ And though 
the new teftament be not written in Hebrew, 

Vox. II. 


yet its writers being Hebrews have chiefly 
conformed themfelves to the ftyle of the tran 


Jators of the old teftament, (which whether-~ 


oF no it conftitute what criticks of late fo dif- 
pute of under the name of Lingua, or Dialettus 
flelleniftica, 1 pretend not to define) and that 
of the apocryphal authors and other Jews wri- 
ting in the fame language ; who (except per- 
hapsy/o/epbus and Philo) wrote rather, if I may 
fo fpeak,; an Hebrew than an Attick Greek ; 
or at leaft, in a dialect, which (by reafon of 
their frequent references to the feptuagint’s 
verfion,) abounds, if not with Hebrailins, 
with expreflions obvious in Hebrew writings, 
and unfrequent in Greek ones, and {fo relifhes 
much of the Hebraick ftyle : of which, as well 
in the new as the old teftament, thofe we rea- 
fon with, being ftrangers to that primitive 
tongue, muft be incompetent judges; there 
being in the idiotifins of all languages pecu- 
har graces, which (like thofe moft fubtil {pirits, 
which. exhale in pouring effences out of one 
veffel into another) are loft in moft (efpecially 
if literal) tranflations; and the holy tongue be- 
ing that, which God himfelf made choice of to 
dignify with his expreffions, having divers 
whofe penetrancy is as little transfufible into 
any other as the fun’s dazling brightnefs, or 
the water of a diamond can be undetra¢tingly 
painted ; and having divers words and phraies, 
whofe pithinefs and copioufnefs none in de- 
rived (or other) languages can match. Some 
of the Hebrew conjugations, as thofe called 
fTiphil and Hitpaeél, give fignifications to verbs, 
which the want of. anfwerable conjugations in 
weftern languages makes us unable to all or 
equal without paraphrafes, which are very rare- 
ly fo comprehenfive as the original words. 
And (to hint this upon the by) the ignorance, 
or not confidering of this one grammatical 
truth, hath kept men from fully underftanding 
divers paffaces of the new teftament; wherein 
the Greek tongue’s want of thofe conjugations 
hath made aétive, or intranfitive verbs, be ufed 
in a tranfitive or reciprocal fignification. How 
impertinently men’s ignorance of its originals 
may make them cenfure the fcripture, I had 
once occafion to take notice of, by finding a 
famous commentator accufing St. Paul of im- 
propriety of {peech, in the beginning of that, 
which is commonly thoygat to be his firft 
epiftle to the Theffalonians, but by the learned 
Grotius (in his paradoxes De Aniichriffo,) not 
improbably .effeemed to be his fecond: for 


whereas inftead of the Greek words &@’ Upav2 Thef. i, 


eenxnres 0 AoYEY rou xupit, which ourshave right- 5. 


ly Englifhed, from you founded out the word; 
he found in his tranflation, @ vobis diffamatus 
eft fermo; not knowing Payl to have written 
in Greek, he would needs correct him, for 
haying written Diffamatus cf inftead of Di- 
vulgatus eft. 
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THIRDLY, we may yet further confider, 7), +154 
that as to many paflages of {cripture, accufed anfwer- 


of not appearing eloquent to European judges, 
it might be juftly reprefented; that the eaftern 
eloquence differs widely from the weftern. In 
thofe purer climates, where learning, that is 
here but a denizon, was a native, the moft 
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cherifhed and admired compofures of their 
wits, if judged by weftern rules of oratory, will 
be judged deititute of it. Their dark and invol- 
ved fentences ; their figurative and parabolical 
diicourfes ; their abrupt and maimed way of 
exprefling themfelves, which often leaves much 
place to gueffes at the fenfe ; and their neglect 
of connecting tranfitions, which often leaves 
us at a lofs for the method and coherency of 
what they write ; are qualities, that our rheto- 
ricians do not more generally diflike, than 
their practice; yet being perhaps little lefs dif- 
parity in our opinions than in our ways of wri- 
ting; for their pens, (asif it were a prefage of 
the different changes the Jews and Greeks have 
made in point of religion) move from the right 
hand towards the left; ours (therein imitated 
by thofe of the Echiopians) trom the left to- 
wards the right ; fo that we think they write 
backwards, and they, that we do. Of this 
difference of the notions, that the eaftern and 
weitern colonies of the fons of Adam have har- 
boured concerning eloquence, I fhall need to 
mention but one inftance, that one is fo remark- 
able ; and that is the Alkoran. How much 
the Mahometan world boafts the eloquence of 


Beidavi, that book, can fcarce be unknown to thofe, that 


‘hme. have (though but <a little) bufied their curio- 
eer fity in that fort of inquiries. The ableft Ara- 
o:hvs, Dian expofitors, and other authors, tell us, that 

all che wit and art of men and demons would 

be unable to hinder that book from being 
Surat. x, Matchlefs. Mdchomet himfelf was fo proud of 
S.1.avd It, thatin fome paffages in it he defies its op- 
S.17.  pofers to equal one furat or fection of it, and 


feems to make its peerleffnefs an aroument of its 
not being barely of human authority. And the 
Saracens, depreffed with their religion’s being 
deftitute of attefting miracles, will not fcruple to 
reply, that though there were no other * miracle 
to manifeft the excellency of their religion a- 
bove that taught by the prophets, yet the Al- 
koran it felf were fufficient, as being a lafting 
miracle that tranfcends all other miracles. How 
charming its eloquence may be in its original, I 
confefs my felf too unfkilful in the Arabick 
tongue, to be a competent judge; my other 
itudies and diftraétions having made me for- 
get moft of the little knowledge I had once ac- 
quired of that flourifhing language. But though 
the Alkoran have ftolen too much from the 
bible, not to contain divers excellent things, 
(which is one inducement to me to cite it the 
oftener;) yet certainly, not only the ancient La- 
tin verfion of it, made by order of the abbot 
Petrus Cluniacenfis, and publifhed in the laft 
J. Scali- age, by the procurement of Bibiander, (and 
ger Epift. of which this is the grand critick Scaliger’s 
er ae exclamation, Deum immortalem, quam inepta 
Hackfpan G4 vulgaris illa, quam habemus, interpretatio !) 
in libro ‘would fcarceby our Europeanorators bethought 
Jus. Fides 12 MUCh as of kin to eloquent: but the recent 
& Leges ‘ranflations I have feen of itin French, and (as 
Mohame- to divers of it, in) Latin, elaborated by great 
dis. pog.2.{cholars, and accurate Arabicians, by making 
It very conformable to its eaftern original, have 
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not fo rendered it, but that perfons, that judge 
of rhetorick by the rules of it current in theie 
weftern parts of the world, would, inftead of 
extolling it for the fuperlative, not allow it the 
pofitive degree of eloquence ; would think the 
{tyle as deftitute of graces, as the theology of 
truth ; and would poffibly as much admire the 
Saracen admiration, as they do the book, And 
not only what I have feen of the eminent Eaft- 
Indians, is ftrangely incongruous to our notions 
of eloquence ; but what I have perufed of the 
famous Literati (as they call the learned men) of 
China, though written with great care by the 
authors, and (as it feems) tranflated with no 
lefs by the knowing interpreters, would, to an 
ordinary European orator, appear rather ridi- 
culous than eloquent. But to content ourfelves 
with the examples we formerly felected out of 
the lefs remote parts of the Eaft; fince Mabo- 
met, whofe eloquence (almoft as profperous as 
his word) was able to bring credit and profe- 
lytes even to fuch a religion as his ; fince Mo/es, 
that fo celebrated legiflator, bred up in the re- 
fining court, and al] the famed wifdom of the 
Egyptians; fince Solomon, who had fuch in- 
communicable advantages to improve himtelf, 
and whofe wifdom (efteemed capable to have 
governed more kingdoms than his had fubjects) 
the weftern world hath for fo many ages ad- 
mired, and the eaftern only not idolized ; and 
fince the prophet Daniel, whole promifing 
youth was not only cultivated by the inftructi- 
ons of the Chaldean fages, but enjoyed the di- 
viner tutorage of God’s fpirit,’ and whofe 
matchlefs abilities preferred him, from a captive, 
to be the chief as well of the Chaldean wife 
men, as the Median princes: fince thefe ap- 
plauded writers, I fay, whom the eaftern na- 
tions fo much and fo juftly admired, by ma- 
ny of our Latinifts are not thought good wri- 
ters, becaufe of our differing notions of elo- 
quence; nay, if among{t Europeans themfelves, 
Cicero hath found many cenfurers, and a book 
hath been publifhed to prove, that Tully was 
not eloquent ; may not we rationally enough 
{uppofe, that the Grecian and Roman ftyle, a- 
mongit the eaftern writers, may not be much 
better relifhed than theirs is amongft us; and 
that confequently, in thofe parts of the {crip- 
ture, whofe eloquence is not obvious to us Eu- 
ropeans, the pretended want of eloquence may 
be but a differing and eaftern kind of it? Spe- 
cially, if we confider, that the ancienteft wri- 
ters in profe,now extant amongtt us, were fcarce 
contemporary to the lateft writers of the old 
teftament ; and yet that eloquence, the drefs 
of our thoughts, like the drefs of our bo- 
dies, differs not only in feveral regions, but 
in feveral ages. And oftentimes in that, asin 
attire, what was lately fafhionable, is now ri- 
diculous ; and what now makes a man look 
like a courtier, may within thefe few luftres 
make him look like an antick : though how 
purely itis the mode, that makes fuch things 
appear handfome or deformed, may be readily 
collected from the vicifficudes obfervable in 
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modes; men by intervals relapfing into ob- 
folete fafhions. hat there are great changes 
in that mode of writing mencommanly miftake 
for eloquence, I fhall produce no lefs illuttrious 
2 witnefs than Seveca, who in his hundred and 
fourteenth epiftle, (to omit other: paflages in 
his works) not only proves it at large, but 
fhows, that in fome ages, even the faulty 
ways of expreffion, confpired in by the wits 
of thofe times, have pafled for eloquence. 
The fcripture ftyle then, though it were not 
eloguent now, may have excellently fuited the 
eenius of thofe times its feveral books were 
written in; and have been very proper for 
thofe people it was primarily defigned to 
work upon. And if [ would prefume to be 
paradoxical in a thing I fo little pretend {kill 
in, as eloquence, I might further reprefent on 


cerning the this occafion, that rhetorick -being but an or- 


art of rhe- 
torick. 


ganical or inftrumental art, in order chiefly 
to perfuafion, or delight, its rules ought to 
be eftimated by their tendency, and commenfu- 
ratenefs to its rules; and confequently, are to 
be conformed to by a wife-man, but fo farforth 
as he judgeth them feafonable and proper to 
pleafe or to perfuade: which when he fees, he 
can do better by declining them, than by 
practifing them, (as orators, like hunters, mutt 
oftentimes leave the moft beaten paths, if they 
will not lofe their game,) he fhould not {cruple 
to prefer the end to the means; the {cope of 
the artift, to what the fchools are pleafed to 
call the {cope of the art; and to think it more 
eligible to fpeak powerfully, than to fpeak 
regularly. And we may hence confider, that 
it may be fomewhat inconfiderate to judge of 
al] eloquence, by the rules of it, that Cicero*s 
admirers impofe on us; and confound their 
fyftems of precepts with the art of rhetorick, 
as if they were equivalent, or of the fame ex- 
tent. For Cicero being reputed (and that de- 
fervedly) an eloquent man, and very fuccefs- 
ful in perfuading his thus. and thus qualified 
hearers ; divers, whofe modefty and defpair 
kept them from afpiring to more than imita- 
tion, obferving, that Zu//y often made ufe of 
fuch and fuch a contrivance, and fuchand fuch 
figurative forms of {peaking, took the pains to 
reduce thofe obfervations into rules, which be- 
ing highly applauded by their fucceffors, and 
by them recruited with fome refembling rules 
drawn from the practice of a few other orators, 
were afterwards compiled into an art, which 
as I deny not to bea great help to the imitation 
of Tully and Demo/thenes, or thofe others, from 
whofe ftructure and fafhions of {peech fuch in- 
{titutions have been drawn, fo I fhall no more 
take it for a complete fyftem of rhetorick, than 
any inftructions deducible from the journals of 
Solomon’s Varfhith fleets, and from the Grecian 
and Roman fea-voyages, for the true and en- 
tire art of navigation. For if other perfons, 
either by an endowment or improvement of 
nature, can find others equally, or more hap- 
py and powerful, or moving, (though never fo 


differing) ways of exprefling thernfelves, théy 
ought as little to be confined by the prefcrip- 
tions acquiefced in ‘before them, as Columbus 
thought himfelf obliged to be by the rules 
or practice of ancient navigators; whofe me- 
thods and voyages ‘had he not boldly ventur- 
ed to vary from, and pafs beyend, how vaft 
and sich a portion of the world had his con- 
formity left undifcovered! And on this occa- 
fion, Theophilus, I muft mention one thing, 
that I have obferved, which perhaps you will not 
think either defpicable or impertinent ; and it 
is, that thoughthe peopleof China be efteemed 
the moft numerous, the moft flourifhing, and 
(very few, if any, excepted) the moft civi- 
lized nation in the world; though amongft 
them the greateft part of preferments be at» 
tainable by verbal learning; and though they 
have books in their language (how well writs 
ten, I know not, having never read any of 
them) of almoft all kind of liberal arts and 
{ciences ; yet I find by the late traveller in 
China, that writ the Italian hiftory of that 
kingdom, and by other authors, that mention 
their literature, that this populous and ingeni- 
ous nation, that has been fo long fettled ina 
flourifhing condition, and more than any o- 
ther people allows encouragements and rea 
compences to learned men, has not eared to 
receive rhetorick into the number of their arts 
and {ciences ; prefiming, as one may guefs, 
that the confining men’s expreffions to eftablifh 
rules would not be fo like to enable thofe to 
exprefs themfelves eloquently, that nature has 
indifpofed to do fo, as to hinder athers fram 
expreffing themfelves as well, as, were they 
left to their full liberty, they would do. I will 
notfay, neverthelefs, that our {trict Ciceronian 
rules are crutches, that may be helps to weak 
or lame fancies, but are clogs or burdens tq 
found and active ones ; but this I obferve, that 
thefe Utopian laws of oratory are feldom ri- 
goroufly impofed by any, that publifli other 
books, that may be examined by them ; and 
that wifemen, as well in the Weft, as in the 
Eaft, will not eafily lofe good thoughts, 
or good expreffions, becaufe they are not re- 
ducible to them. And this I the rather prefs 
becaufe I have found but too many fo blindly 
fervile, as to imitate without difcretion or res 
ferve in applauded authors, as well the bad as 
the good; create fuch artifts errors rules of 
art; andmake one man’s particular fancies, or 
perhaps failings, confining laws to others ; and 
convey them as fuch to their fucceecers; whe 
are afterwards bold to mif-name all unobfe- 
quioufnefs to their incogitancy, prefumption : 
as Seneca * tells us of divers imperfeétions of- 
{tyle, which being familiar to fome one, whio 
at that time hath the vogue for eloquence, are 
upon his {core copied by his imitators; anc 
by them taught to others: as, (fays he) when 
Salluft flousifhed, his {tyle made maimed and 
abrupt fentenges, words furprifingly muf-plas 
ced, and an ob{cure brevity pafsfor Neen 
R 
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And indeed, itis not uneafy’ for any man to 
obferve the very weeds of cried uprhetoricians 
cried up for fowersof rhetorick. But having 
already wandered, perhaps, too far in this di- 
ereffion, I fhall now conclude it; and though, 
fince, it is for the fcripture, and with its ene- 
mies that I am contending, I fhall venture to 
do it, with minding our cardinal, and thofe 
that fo undervalue the fcripture’s ways of ex- 
preflion, incomparifon of Tully’s, becaufe his 
books do fo regularly exprefs the rules of elo- 
quence ; that 1t is no marvel they fhould find 
Cicero’s writings to be fo conformable to their 
laws of art, whilft they frame thofe laws of 
art out of his writings. 

But, Theophilus, { fear 1 have detained you 
too long in a digreffion, whereinto I flipt but 
occafionally, which is not fo necefflary to my 
prefent argument, but that I am content you 


fhould look upon the paradox as any thing 


rather than an opinion or reafoning, whereon I 
lay any great ftrefs. 

Iw the fourth place then let me reprefent to 
you, that there are very few, if any books in 
the world, that are no more voluminous, in 
which there 1s greater plenty of figurative ex- 
preffions, than in the bible. ‘Though this 
may feem ftrange, it isno more than may be 
made good by more than fome hundreds of 
inftances; there being few tropes or figures in 
rhetorick, of which numerous examples are 
not collectible out of the expreffions of holy 
writ. I infift not upon this, becaufe a bare 
catalogue of the rhetorical paffages, I could 
enutherate, would too much fwell an effay ; 
and I am informed, that tafk hath been al- 
reatly profperoufly undertaken by abler pens. 
Wherefore I fhall now only fay, that the elo- 
quence of the fcripture hath been highly cele- 
brated by no {mall number of perfons, highly 
celebrated for eloquence ; and that many, who 
thought themfelves as intelligent in oratory, 
as thofe that cenfure the feriptuie, have fuf- 
pected their own eloquence of infufficiency 
worthily to extol that of the prophet E/zy ; 
and fome of them, (among{ft whom I cannot 
but name that excellent prince of M:randula, 
whom even the greateft rabbi of this age 
ftyles the phoenix of his age) who after having 
unfatisfiedly travelled thorough all forts of 
human volumes, have refted and acquiefced 
only in thefe divine ones: which will nota 
little recommend the fcripture, fince we may 
apply to books what an excellent poet fays of 
miftreffes ; 
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ler. 


But what dying we approve, 


That we exprefs the higheft value of. And 
indeed, the beft artifts making two parts 
of oratary ; theone, which confifts in the em- 
belifhments of our conceptions, and the o- 
ther, that confifts in the congruity of them to 
our defign and method, and the fuitable ac- 
commodation of them to the various circum- 
{tances confiderable in the matter, the fpeaker, 
and the hearers; this latter is peculiarly and 
intmitably practifed in the f{cripture; and as 


much of the former (which is not only Jefs con- 
fiderable, but is changeable and unacreed of, } 
as we have newly feen, is made uf of, as is 
requifite to the author’s purpofes, and to mani- 
feft, that delicacy or fmoothnefs never ceaiés to 
be the property of his ftyle, but becaufe in 
fome cafes it would be incongruous to his de- 
fign. And where thefe verbal ornaments are 
{pared, they are not miffed; for as there are 
{ome bodies fo well fhaped and fafhioned, that 
any clothes become them much better than the 
moft fine and graceful would do ordinary 
(much more crooked or mif-fhapen) perfons ; 
fo there are writings, whofe matter and ftruc- 
ture are fuch, that the plaineft language can 
fcarce mif-become them fo, as to hinder them 
from eclipfing a trifling or ill-matched fubject 
with the fpruceft and gaudieft expreffions, thar 
can be lavifhed on it. But the truth is, that 
this florid eloquence is great in many texts, 
where it is not at all confpicuous, being hid- 
den in the matter ; (as in rofes of diamonds, 
the jewels oftentimes keep us from minding 
the flower and the enamel ;) and appears not 
great, but becaufe it is not the greateft. Some 
famous writers have challenged Demo/thenes 
and Cicere to compare with the prophet 
Efay ; in whom they have not only admired 
that lofty ftrain, which artifts have termed the 
fublime character, but even that harmonious 
difpofition and found of words, (I mean in 
their original) which the French prettily call, 
la cadence des periodes. 

WHEREFORE, Theophilus, whereas I have 
formerly acknowledged, that there are fome 
witty men, that fpeak very diftefpeétfully of 
the fcripture, I hope, that if you meet with any 
fuch, you will confider, that it has among the 
wits as well celebrators, and admirers, as 
difregarders. And that you may think this 
defire of mine the more reafonable, be pleafed 
to confider with me, that there are divers 
things, which ought to leffen the authority of 
the difparagers of the fcripture, in the cafe 
under confideration. 

For firft, how few of them, think you, are 
wont to read it inits originals; and how much 
a lefs number is there of thofe, who both know 
and duly confidér all thofe particulars repre- 
fented in the paft difcourfe on the behalf of the 
{ctipture ftyle ? So that in a great many men 
of parts, their undervaluation of the {cripture 
proceeds not from their having great wits, 
but from their not having a competent infor- 
mation of what can be alledged for its jufti- 
cation. 

But though we fhould fuppofe thofe we 
{peak of not to want information, yet we may 
well fuppofe many of them not to be free from 
vanity and envy ; there fcarce béine any fault 
fo incident to great wits, as the ambition of 
being thought {till more and more fo, and the 
unwillingnefs, that any compofures but their 
own, or thofe they havea hand in, fhould be 
celebrated ; as if all praifes were injurious to 
them, that are given to any other. It need 
be no great wonder then, if fo excellent a 
book as the fcripture have, as well enviers; 
as admirers; and if there be divers, who 
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cavil at it, and feem to undervalue it, out of 
a criminal fondnefs of the over-ambitioned 
title of a wit, which they hope to acquire by 
unherding and keeping out of the road, and 
owning their being ableto flight and difgrace 


that, which fo many others reverence and vene- 


rate, 

Burt thirdly, it is fufficiently notorious, 
that of the oppofers of the fcripture there is 
a great part, whofe vanity and envy, though 
no {mal] faults, are not their greateft crimes ; 
but who live fo diffolutely and fcandaloutfly, 
that the fufpicion cannot but be obvious, that 
fuch decry the fcripture for fear of being obli- 
ged (at Ieaft for meer fhame) to live more 
conformably to it. And that it were no flan- 
der to affirm it to be their intereft, not their 
reafon, that makes them find fault with a book, 
that Hinds fo much fault with them ; and they 
who are fenfible of the truth of that of our Sa- 

John tii. yiour, where he fays, That many love darknefs 

#9 2 rather thaalight, becaufe their deeds are evil ; 
and that be that doth evil, bateth the light, nei- 
ther cometh ta light, leh his deeds foould be re- 
proved ; will not be much moved to find con- 
{cious malefactors find fault with the ftatute- 
book, but will rather look upon thefe finners 
cenfures of the {cripture, as apologies they 
judge neceffary to palliate their fins, or as 
acts of revenge, for their beirg expofed in all 
their deformity to the eyes of the world, and 
of their own confciences, in the bible; and 
confequently will be inclined to think, that 
their irreligious expreffions do rather fhew 
what they would have men believe of them, 
than what they believe of the fcripture, by 
feeming to flight which, they hope to have their 
viccs imputed rather to a fuperiority of their 
reafon over that of others, than a fervitude of 
their reafon to their paffions. 


4 leg di- [Fazre I thought to pafs on to another ar- 
hopes gsument, but (to exprefs my felf in David's 
phamencf, Words) While I was mufing, the ire burned, 
asitre. and my zeal for the fcripture, together with 
dates tothe the charity it has taught me _ to exercife even 
fo-Ptre.  egwards its oppofers, fuffers me not, with either 

Pi. xxxix. eae ? 

5. filence or languid refentments, to fee how 
much that incomparable book lofes of the 
opinion of lefs diicerning men, upon the ac- 
count of their difrefpects, who are (whether 
defervedly or not) looked upon as wits. And 
therefore to what I have reprefented to invali- 
date the authority of thefe few perfons, other- 
wife truly witty, that undervalue the fcripture, 
Yam obliged to add, that befides them, there 
isa number of thofe, that flight the {cripture, 
who are but looked upon as wits, without be- 
ing fuch indeed ; nay, who, many of them, 
would not be fo much as miftaken for fuch, 
but for the boldnefs they take to own flight- 
ing of the fcripture, and to abufe the words 
of it to irreligious fenfes, and perhaps paffing 
from the impudence of perverting infpired 
expreffions, to deliver obfcenethoughts, But 
to knowing and ferious men, this prevaricating 
with the {fcripture will neither difcredit it, nor 
much recommend the prophane prevaricator : 
for a book’s being capable of being fo mif-ufed 
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is too unavoidable to be a'difparagement to it. 
Nor will any intelligent reader undervalue the 
charming poems of Virgil or of Ovid, becaufe, 
by fhuffing and difguifing the expreffions, 
fome French writers have of late been pleafed 
out of rare pieces to compofe whole books of 
what they call, Vers Burlefques, defigned by 
their ridiculoufnefs to make their readers {port : 
and om the other fide, to abufe dif{membred 
words and paffages of any author to meanings 
he never dreamed of, is a thing fo eafy, that 
almoft any man may have the wit to talk at 
that prophane rate, that will but allow him- 
felf the faucinefs to do fo. And indecd ex- 
perience fhews, that if this vice itfelf do not 
make its practices fufpected of the being ne- 
ceffitous of the quality they put it on to be 
thought matters of, yet at leaft perfons intel- 
hgent and pious will not be apt to value any 
difcourfe as truly witty, that cannot pleafé 
the fancy without offending the confcience; 
and will never admire his plenty, that cannot 
make an entertainment, without furnifhing out 
the table with unclean meats ; and contidering 
perfons will fcarce think it a demonftration of 
a man’s being a wit, that he will venture to be 
damned to be thought one. And that which 
aggravates thefe mens prophanenefs, and leaves 
them excufelefs in it, is, that there are few of 
thefe fools, (for fo the wife-man calls them) that 
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hearts, that there is no God ; or that the {crip- 
ture is not his word ; their difrefpeét to the 
{cripture fpringing from their vanity, not their 
incredulity. They affect fingularity, for want 
of any thing elfe than is fingular ; and finding 
in themfelves {trong defires of con{picuoufneds, 
with {mal] abilities to attain it, they are refol- 
ved with Evoftratus, that fired Diana’s temple, 
to be talked of for having done fo, to acquire 
that confiderablenefs by their facrilege, which 
they muft defpair of from their parts, And in- 
deed there want not many, who have fo little 
wit, as to cry up all this fort of people for 
great wits, And as withies, whilft they are 
found, grow unregarded trees, but when they 
once are rotten, fhine in the night; fo many 
of thefe pretenders, whilft they were not very 
prophane, were (and that juftly) efteemed 
very dull ; but now that their parts are abfo- 
lutely corrupted and perverted, they grow 
con{picuous, only becaufe they are grown de- 
praved. And I fhall make bold to continue 
the comparifon a little further, and obferve, 
that as this rotten wood fhines but in the 
night; fo many of thefe pretenders pafs for 
wits but amonegft them, that are not truly fo. 
For perfons really knowing can edafily diftiné 
guifh betwixt that, which exacts the title of wit 
from our judgments, and that which but ap- 
pears fuch to our corruptions, And how often 
the difcourfe we cenfure is of the latter fort, 
they need not be informed, that have obferved, 
how many will talk very acceptably in deroga- 
tion of religion, whoni, upon other fubjects, 
their partialleft friends acknowledge very dull, 
and who are taken notice of for perfons that 
feldom fay any thing well, but what it is ill 


to fay. And queftionlefs, there is no {mall 


Kk number 


Cr 


126 


Some CONSIDERATIONS touching 


number of thefe fcorners, whofe cenfures of 
the fcripture’s ftyle are little lefs guilty of pre- 
fumption than profanenefs, [have of late years 
met with divers fuch vain pretenders, who 
blufh got to talk of rhetorick more magitteri- 
ally than Arsftotle or Tully would ; and fuper- 
cilioufly to deride, in comparifon of their own 
writings, and theirs who write like them, not 
the bible only, but the moft venerated au- 
thors of antiquity; and, to ufe Z/aph’s words ; 


PC lxxili. They fpeak loftily, they fet their mouth againft 


S, Y. 


the heavens, ant their tengue walketh thorough 
the earth: they {peak arrogantly and cento- 
rioufly both of God and men; whilft them- 
felves oftentimes underftand no tongue but 
their mother’s; and are ftrangers enough to 
rhetorick, not to know the difference betwixt 
a trope anda figure, betwixta profopopceia and 
a metaphor, or betwixt a climax anda meto- 
nymy. Nor is our wonder like to ceafe, to 
find thefe tranfcendent wits, (as they are pleaf- 
ed to think themfelves,) fo undervalue the 
fcripture, by confidering the rare compofures 
they defpife it for; thefe being commonly no 
other than fome drunken fong or paltry epi- 
gram, fome fawning love-letter, or fome fuch 
other flafhy trifle, that doth much more argue 
a depreffed foul, than an elevated fancy. Some 
of thefe gallants by their tavern fongs ufe the 
mufes like anchovies, only to entice mcn to 
drink : another with more folemnity and ap- 
plaufe makes the mufes (what the French call) 
the confidents of his amours, proftitutes his 
wit to evince and celeBrate the defeat of his 
reafon, and never confidering how apt felf- 
love makes us to magnify any thing that mag- 
nifies us, is proud to have wit afcribed him by 
as bribed as incompetent judges of it; and 
takes it for as high a proof as defirable a fruit 
of eloquence, to perfuade avain miftrefs, that 
fhe is handfome and adored, to whom it were 
eloquence indeed to be able to perfuade the 
contrary. Divers of the Jews are wont to 
mention the names of deceafed finners, with 
that brand taken out of the Proverbs, May 
the name of the wicked rot; but as the fil- 
thieft fwine after their death are falted, and 
the gammons made of their flefh are ferved in, 
all {tuck with bays; fo divers, that have lived 
notorious Epicures, have too often, after their 
death, not only their names falted (not to fay 
embalmed) with flattering epitaphs, and (I 
with, feldomer, as flattering) funeral fermons ; 
but have their drunken or luftful rhimes ex- 
tolled with ‘fuch elogies by their furviving re- 
femblers, that nct only good Chriftians, but 
good poets cannot but grieve and blufh, thus 
to fee bays, that fhould be appropriated to, and 
crown that heavenly gift called poetry, when 
mindful of its dignity and ‘extraction, it in- 
dears to us by our fancies truths, that fhould 
have an influence on our affections, (by cloath- 
ing excellent thoughts in fuitable and winning 
dreffes) proftituted and degraded to make 
. wreaths for thofe, who have no better title to 
them, than a few fenfual rhimes, where the 
dictates of Horace are as little conformed to, 
as the example of David; and the laws of the 
art little lefs violated than thofe of religion, 
I 


It ts pleafant to obferve, in how many of fuch 
copies of verfes, the themes appear to have 
been made to the conceits, not the conceits 
for the themes; how often the words are not 
fo properly the clothes of the matter, as the 
matter the ituffing of the words; how frequent- 
ly fublime nonfenfe paffes for fublime wit ; 
and (though, according to my notion of it, 
that ts indeed true wit, which it is more eafy 
to underftand, than it isnot to admire it) how 
commonly confufed notions, and abortive or 
unliked conceptions, are in exotick language, 
or ambiguous expreffions, expofed to the un- 
certain adoption of the courteous reader ; which 
the writers are emboldened to expect favour- 
able, by finding men once thought (whether 
defervedly or otherwife) lofty wits, to have 
fo often the luck of parrots, and of thofe that 
talk in their fleep, who are not feldom under- 
ftood by others, when they do not underftand 
themfelves. And very much of kin to their 
verfes 1s their profe. For though I am far 
from denying, that thofe, that have {tore of wit, 
may exprefs fome of it in an addrefs toa great 
man, or in writing toa miftrefs ; yet as for 
fuch prophane perfons I am now fpeaking of, 
who rather would be thought wits, than are 
fo, it is eafy to difcern, that very many of 
their almoft as much flattered as flattering let- 
ters of love and compliment are but prologues 
to, and paraphrafes of the fubicription, (your 
humble fervant.) ‘Though love be univerfally 
thought to make the fancy foar, (lovers like ceel- 
ed pidgeons flying the higher for having been 
blinded) and though even the wifer obferve, 
that, like war, which is wont as well to raife 
foldiers of fortune, as to ruin men of fortune, 
love warms and elevates leffer wits, though ic 
too often infatuate the great ones: yet a witty 
Jady did not {fcruple to fay frequently, that give 
her but leave to bar half a {core words, and 
fhe would undertake to {poil all the fine let- 
ters of our amorous gallants. I applaud not 
the feverity of this lady, and think her chal- 
lenge relifhes as much of vanity as fkill ; but 
yet, to exprefs the fenfe of thefe few words, 
[I defire you fhould think I can write well, 
am acivil perfon, and your humble fervant, ] 
being the drift and fubftance of moft of thefe 
ceremonial papers; thefe (oftentimes as te- 
dious as fervile) amplificators, with all their 
empty multiplicity of fine words, do but, like 
market-people, pay a piece in twenty fhillings. 
In wits not bleffed with folid reafon and learn- 
ing, (thatis, in moft readers) fancy being the 
predominant faculty, makes them relifh thofe 
writings moft, where fancy unrivalled reigns. And 
therefore, though I dare not fay, that it requires 
no great parts for thofeto write high and accept- 
able compliments, that think nothing fit to be 
endeavoured in compliments, but tomake them 
acceptable by making them high enough ; (flat- 
tery and prophanenefs feeming in fuch compo- 
fures what {pots are in leopards, blemifhes, that 
make a great partof their beauty) or for a flat- 
terer to perfuade thofe vain perfons, that will 
readily believe a man, even when he doth not 
believe himfelf : yet fure it gives much latitude 
and liberty to a writer, not to be obliged to 

believe 
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bclicve what he fays, not fay. but what he 
thinks either will be or ought to be believed. 
And truely, they that exercife their pens on 
either fort of themes (I mean thofe that re- 
quire only new or pleafing fancies, and fmooth 
Janguage, and thofe that require learning and 
knowledge pertinently and handfomely ex- 
preft) do, I doubt not, find it much lefs dif- 
ficult for writers to delight, where they pro- 
pofe themfelves no higher end, and fcruple at 
nothing they judge conducible to that inferior 
one; than to pleafe, where to do fo is but a 
fubordinate end, which men allow not them- 
felves, neither the ufe of all proper means to at- 
tain. Nor do I queftion but fuch perfons find it 
far more eafy to write acceptably on fubjects, 
where they are not tied to {peak either reafon 
or truth; than to write well on a theme, where 
men are confined to write nothing but what 
they judge ufeful, and what they can make 
good, as confidering that they may be called 
to account by men for what they publith, if 
not by God, both for their own time and that 
of their readers. And indeed, when I com- 
pare the moft applauded trifles of thefe un- 
dervaluers of the fcripture ftyle, with the ce- 
lebrating difcourfes of it extant in the learned 
writings of St. Auftin, St. Hierom, Tertullian, 
Lafiantius, Chryfoftom, Mirandula, and o- 
thers, whofe penetrant and powerful argu- 
ments defeat not God’s enemies, as Sam/on did 


‘the Philiftines, with a jaw-bone of an afs, nor 


as Shamgar with an ox-goad, (I mean with 
blunt and defpicable weapons) but as Eas did, 
with fire from heaven; and whofe apologetical 
defences of the {piritual 7eru/alem are glittering 
and folid, as the wall of the heavenly Hieru- 
falem is defcribed to be of jafper, and the foun- 
dations of the wall garnifoed with all manner of 
precious ftones: when I compare, I fay, the 
compofures of our frothy cenfurers with thofe of 
the facred orators; methinks I difcern fuch 
a difference betwixt them, as I have obferved 
betwixt thofe juftly admired ftatues I have 
{cen in the Capitol, and the larger fort of babies 
that we find in the exchange. For the former, 
befides their vaftnefs, are fo recommended by 
the worth and permanency of their matter, 
the excellency of their workmanfhip, and 
the noblenefs of what they reprefent, that 
they are moft prized by the beft artifts, and 
time is not only unable to confume them, 
but ftill increafes mens value of them; 
whereas the latter are little trifles, {carce 
welcome to any but children in underftand- 
ing, and admired only for a gaudy effemi- 
nate drefs, which will quickly either be fullied 
or worn out; and a fafhionablenefs which 
within a fhort while will perhaps be ridiculous, 
But fuppofing at length, that the profane 
afpirer fhould be fo lucky, or fo. fuccefsful, 
(for happy I cannot think it) as to attain the 
fo criminally courted notednefs, yet will he 
have no great caufe to boaft the purchafe, when 
he ferioufly confiders, that the devil, who fe- 
‘duces other finners like men, with current coin 
or fparkling jewels, (fomething thar either ad- 
vantages their interefts, or delights their fen- 


fes;) hath enveigled him, like achild, with a 


whiftle ; a trifle that only pleafes with a tran- 
fient and empty found ; and, that fame is a 
blefling only in relation to the qualities, and 
the perfons that give it, fince otherwife the 
tormented prince of devils himfelf wore as 
happy as he is miferable ; and famoufncfs un- 
attended with endcaring caufes isa quality fu 
undefirable, thac even Infamy and tely can 


confer it; as Momus is little lefs taiked of 


than Homer ; the unjuft Pilate is more famous 
than Ariftides the jult ; and Barabbas his name 
is fignally recorded in fcripture, whereas the 
penitent thief ts left unmentioned. And fure 
the higheft favours, that applaufe can impart, 
and the being (though never fo loudly) cried 
up fora wit, will hardly fo repair the punith- 
ment of prophaneneis, but that its wretched 
fufferer will find but fmall fatisfaétion in hav- 
ing his name celebrated in other books, whilft 
it is blotted out of that of life. And as for 
thofe (you know who I mean) that afpiring 
to pofthume glory, endeavour to acquire it by 
irreligious writings deflinated not to fee the 
light, till their authors be gone to the region of 
darknefs ; I cannot but admire to fee an am- 
bition, that projects beyond the grave, ttep 
fhort of heaven; and cannot but think thote 
wits the greateft fools,, who, to tempt praifcs 
they fhall never hear, provide themfelves tor- 
ments that they fhall ever feel. For though 
prophanenefs, by thofe that are guilty of it, be 
too often thought but a fmall fin, becaufe they 
look upon it but as a verbal one; yet I could 
eafily reprefent it under another notion, if I 
would here repeat what I have difcourfed, 
touching indulgence to reputedly {mall and 
verbal fin in another paper, from which 
though I will not now tranfcribe any thing, yet 
I cannot but with it were well confidered, how 
affronting fpeeches concerning God’s word are 
like to be looked upon in that great day, when 
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(to borrow St. Fude’s terms) the Lord fhall Jude ~xr. 
come with ten thoufands of bis faints, to ex- ‘415. 


ecute gudgment upon all, and to couvince all 
tLat are ungodly among them, (not only) of all 
their ungodly deeds, which they have ungodlily 
committed, (but) alfo of all their hard fpeeches, 
which ungodly finners have fpoken againft bint, 
And indeed thefe prefumed peccadillos, though 
oftentimes in health and profperity they ap- 
pear not to us to blemifh much our conf{ciences, 
yet when in our diftreffes, or at the approaches 
of death, God comes, as the prophet {peaks, 


to fearch men’s bearts as it were with candles, Zeph. i. 


and punifh the men that are fettled upon their i>. 


tees, (which whilft a liquor is, it may lock 
clear, and be taken for defecated, but a little 
agitation of the veffel {trait makes it troubled 
and muddy ;) they appear in a terrifying form, 
For as paper written upon with juice of lemons 
may wear white, (the livery of innccence, 
whilft it is kept from the fire; but being held 
to it, black lines do prefently appear: to out 
of many confciences, that feem cicar in _pro- 
fperity, the fire of adverfity draws out the la- 
tent blackneffes, and makes us read things un- 
difcerned there before. And gucitionlets, if, 


as the fcripture informs us, shere are frills, Gon 
whofe cry is able to reach keazen; fo loud az 
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crime as the prophanenefs I am now fpeak- 

ing of, is likely to do more than whifper 

there ; efpecially, fince it is much to be fear- 

2 Pet. iii. ed, that many of thefe {coffers (as they feem 
3. to be called in the feripture) which they 
Jude ver. bear witnefs to, by cavilling at it, do rebel a- 
ape gainft the light, and kick agatnft the pricks of 
their own coniciences: fuch a crime, I fay, 

will be fo far from whifpering in heaven, that it 

will rather give an alarm, that will roufeup pro- 

voked juftice ; whofe inflictions, like tones tumb- 

led down from the towers of an affaulted place, 

the longer they are in falling on men, the more 

fatally they opprefs them. In which regard per- 

haps, the feet of our Saviour in the A pocalypfe 

Rev. i. rs, are defcribed to be like unto fine brals, as if they 
burned or glowed in a furnace; to intimate, that 

though he be very flow in his march to de- 

{troy the wicked, yet he is as {ure, when once 

he pleafes to tread them under foot, to crufh 

and confumethem. If there be no injury, that 

more exaf{perates than contempt, nor no con- 

tempt, that more provokes than that, which of- 

fends direct!y and immediately, (the affronters 

thereby proclaiming, that they are neither a- 
fhamed nor afraid of angering) how provok- 

ing may we think that crime, which. makes 

God the fubject of our derifion ; and that with 

fo Jittle circuition, as to abufe that word, which 

he fo folemnly declared his mind by to man- 

kind? Plutarch, to manifeft how much fome 
idolaters did more incenfe the Deity than fome 

artifts, tclls us, he fhould efteem himiclt Icfs in- 

jured by the man, that fhould doubt or deny, 

that there was ever any fuch manas Plutarch, 

than by him, that fhould affirm, that therc was 

{uch a one indeed, but that he was an old fel- 

low, that ufed, hke the poct Saturn, to devour 

his children ; and was guilty of thofe other 

crimes imputed by the Fleathen to their gods, 

Upon a like account, we may eftecem God lefs 
provoked by their unbelict, that doubt or re- 

ject the feripture, than by their prophancnels, 

that make fo facrilegioufly bold with it; fince 

the latter impute to God the inditing of what 

they cndeavour to make men think fit to have 

fport made with it. This of prophancneds 1s 

fo empty and unprofitable a fin, that it fcarce 

sets the practifer any thing but an il] name a- 

mongft good men upon earth, and a worfe 

place amongft bad men in hell; by making 

his enmity to piety fo malicious and fo difinte- 

refted, that he will endeavour to do religion 

harm, though it be to do himfelf no good. He 

is fuch a volunteer finner, that he hath neither 

the wit nor the excufe of declining his confci- 

ence in compliment to his fenfes; and though 

he ever makes but an ill bargain, that gets in 

hell to boot, yet thofe I would reclaim, come 

far fhort of the comparative wifdom of their 

folly, who to gain fo confiderable (though yet 
over-purchafed) a poffeffion as the whole world, 

fhould part with their own fouls, And fure a 

fin, that is injurious to God’s glory, and is apt 

to fubvert (what he and good men prize next, ) 

. the dearly purchafed, immortal, and invalua- 
Rom. xiv. ble fouls of men, and to defbroy them for whom 
15. Chrift died, will not by being verbal, be pro- 
tected from being heinous, And to thofe that 


Some CONSIDERATIONS touching 


practife it, I fhall recommend the latter half of 

the epiftle of Fude,; which, though it feem pro- 

perly to relate to the Gnofticks, or Carpocrati- 

ans of lis time, will deferve a trembling at- 
tention from thofe that revive the fins there 
condemned, in ours; and who would do we!!, 

by feafonably confidering the fate there thrcat- 

ned co their predeceflors, to trembie at their 

crime. But tor fear of lofing it, I fhall not 

fpend more time in endeavouring to difabule 

our {corners ; whom I fhould have left to the 

quiet enjoyment of their unenvied {2}f-admira» 

tion, had not their defpifing the feripture, up- 

on a prefumption of their own matchlefs wit, 

(like Feroboam, that forfook that incomparable 
{tructure, the temple, where God did fo glori- 

oully and peculiarly manifeft himlelf to min, , Kie-; 
to worfhip calves of his own making, engaged sii. 23; 
me, in conformity to the wife man’s countel 43+ 

in fuch cafes, toanfver the fool according to bis Proverbs 
fully, left he be wife in bis own conceit. For my x7. 5- 
reproots are addreffed to thofe called wits, but 

as they are traducers and undervaluers of the 
fcripture, not as they either pretend to, or en- 

joy, a quality, which I have the juftice to c- 

fteem, though not che happincfs to poffels ; 

and which my value for it, and my charity tor 

men, makes me troubled to fee arrogatcd by * v4; 19. 
many that want it, and by tuo many, that have ».r1x +s 
proftituted: it to gratify other people’s pride,’ i par 


or theirown luits. How * much happier were = as 


it for perfons of choice parts to employ them, ie of 
as Bezaleel and .tholrab did theirs, in working w2¥ men 
for the fanétuary ; in afferting the embelifhing @ ”*. 
~ 2 : a Bicads for 

divinity? The {tructure will not alone deterve ; 4, 5-2 
the fkilfulleft hand, bur though it reject not paris 
goat’s hair, and coloured badger’s fkins, will 2°77". 
admit not only purple and fne ewined linen, Frod. 
but gold, filver and precious fiones ; the rich- XS" 
eft ornaments, that Icarning and eloquence can — - 
erace theology with, being not only merited ~~ 

by that heavenly fubject, but being applicable 

to it, as much to their own advantage as to 

that of their theme. We fee how ambitious 

men are, to leave a good name behind them, 

and appear in the habit of virtue to their own 

atter time: witnels the artifices and hypocri- 

fy men generally veil or difguife cheir fins 

with ; and the flattering epitaphs, with which 

fo many vicious perions endeavour to convey 
themfelves to the good opinion of potfterity. 

Now they that write pioufly, as well as hand- 
fomely, have the advantage of getting them- 

{elves the reputation as well of virtuous as of 

able men, and belfides that double recompence 

may expect a third (tranfcending both) in hea- 

ven, where they that (in the true feripture- 

fenfe) be wife, fhall fhine as the brightnefs of Dan. sii. 
toe firmament, and they that turn many to righ- + 
teoufnefs, as the flars for ever andever. It is 

the general complaint and grief of perfons tru- 

ly zealous, that there are many more wits and 
erandees now-a-days, who, by perverung 

God’s gifts to the fervice of idols (of pride or 
pleafure) of their own fetting up, refenible the 
degenerate Jewifh church, of whom God com- 

plains by Hofea, that fhe did not know, that he yor ii, g, 
gave her the corn and wine and ctl, and multi- 
plied ber filver and ber gold, whtch they prepared 


for 


? 


the STYLE of the Holy Scriptures. 


for Baal; than that, (by an humble dedication 

of their choiceft abilities to God’s fervice,) imi- 

1Chron. tate holy David and his princes ; who having 
*xlz- —_ confecrated their gold and filver and precious 
ftones, towards the enriching and embellifhing 

of the temple, perfumed that vaft offering with 

this acknowledgment to God ; Al/ things come 
uer.14. Of thee and thine own have we given thee. But 
though now I know divers great perfons and 

Great wits among{t us, who very unmindful of 

1 Cor. iv. that text, What haft thou that thou didft not re- 
7- ceive, like thofe ungrateful clouds that obfcure 
the fun that raifed them, oppofe the glory of 

that God, who elevated them to that height: 

yet Ido not abfolutely defpair, that as God 

hath been pleafed to make ufe of feveral royal 

pens for the tracing of his word, and to make 

a perfon, learned in all the wifdom of the Egyp- 

tians, his firft fecretary ; fo he will one day en- 

gage both the grandees and the wits to ftrive 

to expiate, by their devotion and fervice to the 
{cripture, the injuries, that irreligious parts and 
greatnefs have done it. I will not tell you, Theo- 

philus, that an early ftudy of relicion would 

gain to its patty moft of thofe many wits, that 

will be fure to contend for whatever opinion is 
expreffed by the wittieft things they can fay. 

But I will tell you, that a particular confidera- 

tion, that makes me wifh to fee witty writers 

more generally employ their pens on the be- 

e half of religion, is, that the fervices they do 
sere It, endear it to them: for as Machiavel 
velli xe) {martly obferves, and as the love of parents 
libro del and nurfes to children may evince, La na- 
Principe, tura de gli huomini é cofi obligafi per li bene- 
<: EO" ficii che effe fanno, come per quelli che effi rice- 
vono. Itisnatural to men, tobe as well en- 

gaced by the kindneffes they do, as by thofe 

they receive. And for the encouragement of 

the poffeffors of great parts, to employ them 

on religious themes, fuch as the holy fcripture ; 

I fhall reprefent to them, that even that im- 
mortality of name, which worldly writers (for 

the moft part) folely aim at, is not by pious 

writers lefs found for being laft fought: their 

theme contracts not their fame by a true di- 
minution, but only by comparifon to a greater 

good : their looking upon their own clory but 

as an acceflion to God’s, not hindering others 

from praifing that wit and eloquence they praife 

God with; as beauty made it felf admirers, 

though in veftals, and a rare voice may ravifh 

us with a pfalm; or as the jewels that adorned 

it, fhone with their wonted luftre on Aaron’s 

1 Tim iy. breaft-plate ; yes, as godline/s is profitable unto 
8. all things, having promife of the life that now is, 
and of that which is to come; and the hundred 

fold now in this time, is very confiftent with 

Mark x. the eternal life in the world to come: {o is it ve- 
30. ry poffible for the fame pious writer to have his 
name written, at once in both thofe immortal 

books of life and fame; and, (like the infpired 

poet, holy David) wear as well here a crown 

of laurel, as hereafter, THY 0 ae 0.OLVT BVOV 71S dokns 

x Pet.v. s@Pavy, that unfading crown of glory St. Pe- 
A ter fpeaks of. And though we are too gene- 
rally now-a-days fo finful, that we fcarce relith 

any compofure, that endeavours to reclaim us 

from being fo; yet lefs licentious and more 
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difcerning times, (which may be perhaps, ap- 
proaching,) will repair the omiffions and fafti- 
dioufhefs.of the prefent, by an eminent grati- 
tude to the names of thofe, that have laboured to 
tranf{mit to others, in the handfomett drefs they 
durft give them, the truths themfelves moit 
valued. And I obferve, that chough Solomon 
himfelf delivered fo many thoufand fongs and 
proverbs, and the nature of beafts, birds, rep- 
tiles, and fifhes, together with the hiftory of 
plants from the cedar of Lebanon, even to the 1 King.iv 
hylJop that foringeth cut of the wall ; yet thofe3, 32,33: 
three only treatifes, defigned peculiarly for the 
inftruétion of the church, furvive their loft 
companions. And as anciently the manna, 
whicn the Ifraelites gathered to employ in their 
domeftic ufes, lafted not unputrified above a 
day or two; but that, which they Jaid up in 
the fanctuary to perpetuate or fecure God’s glo- 
ry, continued whole ages uncorrupted : fo the 
books written to ferve our private turns of in- Exod. xvi. 
tereft or fame are oftentimes fhort-lived ; when™® 2° 
thofe, confecrated to God’s honour, are, for 3>? >* 
that end’s fake, vouchfafed a laftingnefs and 
kept from perifhing. And thofe many dull 
and uneloquent gloffes and expofitions of the 
ancient Jews, that the merit of their theme 
hath preferved for fo many ages, may affure 
us, that the {cripture doth often make their 
names and writings that illuftrate it, partakers 
of its own prerogative of immortality. Not 
to mention that, (according to that of the Pfal- Pfl. cxix. 
mift, L have more underftanding than all my 99- 
teachers; becaufe, °D, thy teftimonies are my me- 
ditation) {uch an employment of parts doth of- 
tentimes invite God to increafe them; as heygar yyy. 
that had moft talents committed to him, for. 
improving them to his Lord’s fervice, was John ii. to 
trufted with more of them ; and he, who em-?he tenth 
ployed fome few cups of his wine to entertain ver/é inclu- 
our Saviour, had whole veffels of his water/*?&" 
turned into better wine. Certainly, tranfcen- 
dent wits, when once they addiét themfelves to 
theological compofures, improve and grace 
moft excellently themes fo capable of being fo 
improved, They need {mall time to fignalize 
their pens; for poffeffing already in a fublime 
degree all the requifites and appropriates of 
rare writers, they need but apply that choice 
knowledge and charming eloquence to divine 
{ubjects to handle them to admiration; as Aj- 
ram fuccefsfully ufed the fkill he had learned in 
Tyre, in the building and adorning of God’s ; Kings 
temple; and Fephtha victorioufly employed vii. 13,.14, 
the military gallantry and art, that had made“ 
him confiderable in the land of Zod, in de- Judg. xi. 
fending the caufe, and defeating the enemies 
of God. Of this truth the primitive times af- 
ford us numerous and noble inftances; but 
efpecially that ftupendous wit St. uftin, 
(whom I dare oppofe to any of the wits, that 
have dared to oppofe the fcripture,) the pro- 
dudtions of whofe wit in his unregenerate 
ftate, and after his converfion to the catho- 
lick faith and piety, oblige me to refemble Num xviz 
him to 4aron’s rod; which (fuppofing thea, 8. 
truth of their opinion, that think it to be the 
fame that Mo/es ufed) whilft ic was employed 
abroad, did indeed for a while work wonders, 
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that made it much admired ; but when onceit tions, both before he came to the crown, 
came to be laid up in the tabernacle, uncon- (whilft he lived a defpifed younger brother, 
fined to the ufual laws of other plants, it fhot an envied courtier, a diffident fugitive, and a 
forth and afforded permanent fruit in anight. drftrufted captain) and after, whilft he wore, 
But, Theophilus, to recover my felf at length loft, and regained it: but how little the time 
from my over-prolix digreffion, I muft re- employed in the ftudy of the fcripture preju- 
member, that it was objected, that as well di- diced his fecular affairs, his ftory and fucceffes 
vers great princes and great ftatefmen, as ma- may atteft; and how large a portion of his 
ny great wits, dif-efteem, or at leaft neglect time that ftudy fhared, you may be plentifully 
the fcripture. And indeed, though Iam forry informed by himfelf, and fave me the tran- 
it cannot, yet it muft not be denied, that not- fcribing much of the book of P/alms, He 
withftanding all the prerogatives of the bible, gathered bays both on Parnaffus and in the 
there needs not much acquaintance with great field of honour ; and equally victorious in du- 
men, to fhew many of them, that though els and in battles, his exploits and his con- 
they deny not God to be the author, deny quefts were fuch, as (tranfcending thofe in ro- 
themfelves the bleffing of being readers of it, mances almoft as much in their {trangenefs as 
fome out of lazinefs, and others out of pride; their truth) needed an infallible hiftorian to ex- 
both which lurk under the pretext of multipli- act a belief, their greatnefs and cheir number 
city of important avocations. But fince, your would diffuade. He added to his regal crown of 
quality, Theophilus, and ftation in the world, gold two others (of bays and laurel) which 
may either make you need to be armed againft _ his fuccefsful {word and numerous pen, making 
this temptation, or give you opportunities to him both a conqueror and a poet, sained him 
affift thofe that are endangered by it, give me from victory and the mufes. And yet for all 
leave, on this occafion, to tell you, that thofe this greatnefs and this fame, and that multitude 
grandees, that pretend want of leifure for their of diftractions that {till attends them, the (then 
neglect of the reading of the fcripture, muft extant) fcripture was fo unfeveredly his ftudy, 
. be able to give a rare account of all the por- and he fo duly matched in his practice what 
tions of their time, to make thofe pafs for a the Apoftle couples in his precept, diligence inp. yi: 
mif-employment of it, that are laid out to- dufinefs, and fervency in fpirit, that itis not = 
wards the purchafe of a happy eternity ; which eafy fitlier to refemble him, than to the winged 
it is not over-modeft for thofe to expect from cherubims in the old tabernacle, whom all the 
God, that grudge him the rent of thar time, of gold and jewels, that glittered about them, and 
which they are but his tenants at will. But to all the clouds of incenfe fumed before them, 
manifeft how unlikely this pretence is to pafg could never divert from a fixed pofture towards 
current; I fhall reprefent, that in the felf-fame the ark of the teftimony, that contained the Deut. xav. 
chapter, where God fafhions a king fit to go- Jaw, and the’mercy-feat that reprefented Chrift, 18, 19, 20, 
vern his own people, he enjoins concerning And indeed, 1t is a faying equally ancient and 2! 
Deut.xvij,the book of the law, that ét fall be with bim, true, that none fhould know (things better 
18,19, and he fhall read therein, all the days of bis life; and) better things than princes; for their vir- 
ler. 2o. Which the next verfe intimates fhall be thereby tues and their vices participate the eminence and 
prolonged. And indeed, it often happens, that authority of their condition ; and by an influ- 
as Samuel’s barren mother for lending one of ential exemplarinefs, fo generally fafhion and 
her children freely unto the Lord, was bleft {way their fubjects, that as we find in facred 
with many others; fo the days confecrated to ftory, thatthe Jewsferved God or Baal as their 
1 Sam. ii, God’s fervice rather improve than impoverifh kings did, fo profane hiftory tells us, thae 
20,21. our ftock of time. Nay, the king was, (in Rome was warlike under Romulus, fuperftitious 
Ver,18. that place of Deuteronomy) not only obliged to under Numa, and fo fucceffively moulded into 
read the law, but to write it too : upon which the difpofitions of her feveral princes; fub- 
fubject, if I mif-remember not, the learnedeft jects, all the world over, being apt to think 
Rambam, of the Rabbies tells us, that the king (asindeed imitation a part of the duty of obedience; and 
o’, Rabbi God ufually charges eminence of place with e- being generally but too fenfible of the requifite- 
ae minence of piety) was bound to write it out _nefs of their being like their prince to the being 
mon himfelf, and that, as king. For though before likedbyhim, A ftate, like Nebuchadnezzar’ s my- Dan. ii, 
his afcending the throne, as any other Ifraelite, iterious image, fhould have the head of gold ; 31, 32, 
he had a tranfcript of his own writing; yet and the inferior members of a value propor- “7° 
was there annexed to the acquift of the regal tionate to their vicinity to that nobleft part. 
{cepter a duty of copying with the fame hand When once I fhall fee fuch monarchies and 
that {fwayed it. To Fo/bua both ageneral and common-wealths no rarities, and fee the ad- 
a judge, who was to wield the fwords both dictednefs of princes to the ftudy of fcripture 
_ of Afirea and of Bellona, to govern onenu- further the ulterior accomplifhment of that 
merous people, and conquer feven ; the words part of it, which once promifed God’s people, 
Jof. i. 8.of God are very. remarkable: Ibis book of the that kings fhould be its nurfing fathers, and fa. xlix. 
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law fall not depart out of thy mouth, but thou 
foalt meditate therein day and night, that thou 
mayeft obferve to do according to al. that 1s written 
therein, for then thou fhalt make thy way pro- 
Jperous, and then thou fhalt have good fuccefs. 
David was a fhepherd, a conqueror, and a 


king, and had certainly no unfrequent diftrac- 


their queens its nurfing mothers , 1 thall expect 23- 
to fee the golden age elfewhere than in poets 
dreams; For I take not abfolutenefs to be 
like a plague, whofe almoft boundlefs power 
is confined to do mifchief; but I efteem 
fovereignty little Jefs applicable and effectual 
to good. than ill. Trajan and Conftantine were 

as 
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as aveat and publick blefflings, as Nero or 
Caligula were mifchiefs; and virtue on a 

throne hathnot a much lefs imperious influence, 

than crowned vice. And accordingly I fhall 

permit my good wifhes for mankind to turn 
expectations, when I thall generally {fee fove- 

Pfal. cxiii. reigns nobly contend for as great a fuperi- 
ority over each other by their virtues, as they 
ofiefS over their fubje&s by their fortune s 
when I thall fee potentates make ufe of Mars’s 
fword but to reftrain others from abufing it ; 
and kings affect their refemblance to God, 
lefs in his unlimitednefs of power, than his em- 
ployment of it. But, to ftep back into my 
way, and leaving princes to fitter monitors, 
fay fomething to men of either great titles or 
employments. ‘There is none of thefe prag- 
matical perfons, that will fuffer himfelf to be 
{o enflaved to his bufinefs, but he will allow 
himéelf fet times, and can daily find leifure for 
eating, drinking, and other corporal refec- 
tions, and frequently for recreations: and 
certainly, if we valued not our bodies above 
pur fouls, we would, in fpite of the urgency 
of fecular affairs and employments, referve and 
{et a part fome time to feed our fouls with 
their true food, God’s word; elfe we fhall 
never be able to fay of God with holy Fob, 
I have efteemed the words of bis mouth more 
than my neceffary food. Lwillnot urge, that 
Daniel, whofe vaft abilities had a refetnbling 
theatre, and who furpafied other ftatefmen as 
Dan. vi.3.much in the number and weight of the affairs 
he had to manage, asin the excellent fpirit 

and dexterity, wherewith he managed them, 

amidft tranfactions that bufied fixfcore princes, 

who loaded him with a weight (of bufinefs) 

capable to have crufhed Atlas, could yet find 

Dan. ix.2.Jeifure to ftudy the prophet Feremy ; becaule 
it will be perhaps more proper to mention, that 

even Machiavel himfelf, that fecretary and re- 

puted oracle of ftate, could find time, not 

only to read, but to write plays, (fome of 

which I have feen in Italian) fuch as I would 

not think excellent, though a perfon, from 

whotn fo much might be expected, had not 

written them. Lét us not then think our bu- 

finefs or our recreations a fufficient difpenfa- 

tion from an employment, for which, were 

they inconfiftent, they ought both to be de- 

clined ; fince it is both more concerning than 

the firft, and mote fatisfying than the latter. 

But that, which is often the true, though fel- 

dom the ayowed caufe of thefe men’s neglect of 

the fcripture, is not their unleifurednefs, but 

theit pride ; which makes them think it too 
mean,and trivial an employment for one, that 

is great and wife enough to counfel and con- 

verfé with princes ; and have a vote or hand 

in thofe great enterprizes and tranfactions, that 

make fuch a noife in the world, and are the loud 

themes of the péople’s talk and wonder, to 

amufe themfelves to examine the fignifications 

of words and phrafes. For my part, I am no 

enemy to the calling of ftatefmen; 1 think their 
profeffion as requifite as others in a common- 

wealth ; and fhould think it very injurious to 

deny them any patt of a purchafe they pay 

their cate and time for: nor perhaps have I 
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fo little ftudied theimprovements of quiet, as to 

think my felf lefs obliged than others are to 

thofe, whofe watchings or protection affords 

it, or fecures it to me, But after all this is 

faid, I love to look upon the world with his 

eyes, that is juftly faid to bumble bim/elf (when 

he vouchfafes) to bebold the things that are 

done in heaven andin earth; and to take mea- 

fure of the dimenfions of things by the feale 

his word holds forth. Now in the efteem of 

him, that hath made all things for himfelf, and 

of whom his fpirit by his prophet truly fays, 

that the nations are as a drop of a bucket, and {ish x), 
are counted as the {mall duft of the balancé, nay, 13, 17. 
that all vations before him (ate) as nothing, 

and they are counted to bit lefs than nothing ana 
vanity ; the importanteft employments are the 

ftudy and glory of God. He created this vaft 
fabrick of the world to manifeft his wifdom, 
power, and goodneis ; and in it created many, 

that it may have an intelligent {pectator, and a 
refident, whofe rational admiration of fo divine 

a ftruéture may accrue to the glory of the om- 
nifcient andalmighty architeét. And as he cre- 

ated the world to manifeft fome of his attributes, 

fo doth he uphold and govern it to difclofe 
others of them. The revolution of monarchies, 

the fates of princes, and deftinies of nations, 

are but illuftrious inftances and proclarnations 

of his providence. ‘The whole earth once pe- 

rifhed by water, to fignalize his juftice on his 
enemies ; and the whole world fhall one day 
perifh by fire, to (exercife that former attribute 

and) evidence his gocdnefs to his children : for 
whom his faithfulnefs to his ptomifes will 
oblige him to build a glorioufer manfion for 

fuch glorified refidents. The angels, fome of 
whom the vifionsof Daniel reptefent to us at the Dan, x. 
helm of kingdoms and of empires, and whofe 13. 
power is fo great, that one of them could in 

one night defttoy aforce, capable, if divided, 

to have made half a dozen formidable armies ; 2 Kings 
thefe glorious fpirits, I fay, whofe nature foxx. 35 
tranfcends ours, that the very devil cannot, 
without the afliftance of virtue, defpife the 
objeéts of our atnbition by a fuperiority of na- 

ture only ; for all their high prerogatives and 
employments, think the myfteries unfolded 

in fcripture worthy their bowing as well as Tae OLN 
defire to look into ; think not themfelves too ain 
eminent to be meffengers and heralds, of which a 
fond mortals think themfelves too eminent to 

read ; and (being all miniftring [pirits fent forth Heb. i.14. 
to minifter to them who fhall be heirs of falvation 3) 
difdain not to think our inftruction worth theit 
concern, whilft we difdain a concern for ourown 
inftruction. Nay, the very Meffias, whofe {tyle 

is king of kings, and lord of lords, though he be Rev. xvii. 
not recorded to have ever read but once, did}, ; 
: « - ° V. 
yet read the fcripture, and think it worthy his Sey 
expofitions and recommending s and well may 

any think that book worth the reading, that 

God himfelf thought worth enditing. When 

Mofes and Ekas left their (lecal, not real) 
heaven, and appeared in glory to converfe with 

our transfigured Saviour on the mount ; their 
difcourfe was not of the government of king- 

doms, or the raifing of armies for fubverfion 


of empires; or of thofe other folemn trifles, 
which 
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wich heavy a plac s as much beneath men’s . condition as liable to the temptations, which 
tncughts as refidence 5 but of (the infpind — cither parts or employments fingly, and much 
Peete book’s chit theme Ags deceafe, which he fh.uld more both together, are wont to expofe nien 
; wicomnih at Jerufalem. And after thac Sc. to, 
>Cor yy Paul fad been caught up to tke third heaven, 
2 and had been bleit and refined with his inef- You may remember, Theophilus, that a- The fyft: 
fable entertainment there; I wonder not to mong the anfwers, which, I told you, might 44 aft 
find him profels fo refolutely, that he counteth be made to thole, that objected again the {crip- a ‘laf a 
Phil it..S all things but lofs for the excellency of the know- ture, That it is fo unadorned, and fo ill fur- jection 
Rom. x ledge ¢f Corift Fefus bis lord, in whom faith nifbed with eloquent expreffions, that it 1s wont 
if cometh ty bearing, and that bearing, of the word to prove inefficactous, efpecially upon intelligent 
cf Ged and who addreffes men to the ferip- readers; the fifth and laft was this, That it is 
tures, as thofe which teltity of him. And very far from being agreeable to experience, that 
perhaps our Saviour ufed fo frequently to con- the ftyle of the fertipure does make it unopera- 
clude Ihis divine difcourfes with that juft epi-  cive upon the generality of its readers, if they 
Johny phonema, be that bath ears to hear, let him be not fauttily indifpofed to receive inzreffions 
3 bear, but to teach us, that there isnoemploy- fren it. 
ment of our faculties, that more deferves their L’o make good this reply, I muft take no- 
urmoft attention, than the fcrutiny of divine tice to you, that that parc of the objection, 
truths, “hat which is pretended to by this which intimates, that intelligent readers are 
difcourle, is to imprefs this truth, that where not wont to be wrought upon by the fcripture, 
God is allowed to be an intelligent and equal has been in great part anfwered already : 
valuer of things, aman cannot have fo great for I have lately obierved to you, that as it 
an employment, as to give him caufe to think may be granted, that fome witty’ men, who 
the ftudy of the {cripture a mean one ; fince, have read the {cripture, have, inftead of ad- 
fer xix. thus faith the Lord, Let not the wife-man glory miring it, quarrelled with it; fo it cannot be 
23, 24 2 bis wifdom, neither let the mighty-man glory denied, that many perfons as eminent for wit 
. in his might , let not the rich man glory in bis as they, have, upon reading it, entertained a 
riches : but let him that glorieth, glory in this, high veneration for it. So that I fee not, why 
that be underjtandeth and knoweth me, For the celebrations of thofe wits, that admire it, 
lure, if the knowledge of God be fo glorious may not counter-balance the dif-refpeéts of 
a thing, the ftudy of that book, whence thofe, that cavil at it; efpecially if we confider, 
that knowledge is extracted, and where it is that as to mott of thofe, that are looked upon 
moft refulgent, is not a defpicable employ- as the witty difregarders of the {cripture, fcarce 
ment. Which fure (to add that upon the by) any thing, fo much as the vanity and bold- 
it 1s fomewhat injurioufly thought by thofe, nels of owning that they difregard it, makes 
who are fo induftrious and proud in profane them (but undefervedly) be looked upon as 
hiftories and other political books, to difcover wits. 
(or even guefs at) thofe intrigues, which com- Bur tothis I fhall now add, that whereas 
monly but tell us, by what crafty arts a knave the objection {peaks of intelligent readers, the 
coufened a fool. Nor (to mention this by the _greateft part of fuch have not that quicknefs, 
by) even in relation to his own profeffion, is which is wont to make men pafs for wits, 
the f{cripture unable to recompence the ftudy though they may have other abilities more 
of a Chriftian ftatefman; for to omit the (per-  folidand defirable : and yet that the bible has 
haps too) extolling mention Machiavel him- a great influence upon this latter fort of intel- 
felt makes of Mo/es amongit the famoufeft le- ligent readers, I prefme you will eafily be- 
gillators ; the hiftorical part of the bible being lieve, if you confider how many great {cholars, 
indited by an omnifcient and unerring foirit, not only profeffed divines, but others, have 
Jays clearly open the true and genuine caufes by their learned comments and other writings, 
ot the eftablifhment, fourifhing and vicif endeavoured either to illuftrate, or recommend 
fitudes of the princes and common-wealths the {cripture; and how much a greater number 
ty apelp. It Felates the ftory of. Whereas other hiftories of underftanding and fober men, that never 
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(for reafons infitted on in other papers) are 


etagont}? lable to great fufpicions in the judgment of 
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thofe, that duly ponder the feveral narratives 
made often of the fame tranfaction or event by 
feveral eye-witneffes ; and that the true fecret 
of countels is fo clofely locked up, or {0 arti- 
hicially difguifed, that to have intereft enough 
to difcern (what ftatefmen mind and build 
on) the truth and myftery of affairs, one mutt 
be biafled and engaged enough to be threwdly 
tempted to be a partial relator of them. But, 
Theophilus, I perceive I have flipped into too 
long a digreffion ; which yet I hope you will 
pardon as the effect of an indifcreet, perhaps, 
but however a great concern for a perfon, to 
whom nature, education, and fortune have been 
fo indulgent, that I cannot but look upon his 


publifhed books, have evinced the fcripture’s 
power over them, partly by their fermons and 
other difcourfes, publick and private ; and 
partly by endeavouring to conform their lives 
to the dictates of it. Which laft claufe I add, 
becaufe you can fcarce make a better eftimate 
of what power the fcripture has upon men, than 
by looking at what it is able to make them 
part with. For not to anticipate what we fhall 
ere long have occafion to mention, let us but 
confider, what numbers of intelligen tperfons al- 
moit every age, without excepting our own, 
(as degenerate as it is) has produced, who 
have been taught and prevailed with by the 
{cripture, and confiderations drawn thence, to 
renounce all the greateft finful pleafures, and 
embrace a courfe of life, that oftentimes ex- 

pofes 
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pofes them to the ‘greateft dangers and very 
treequently to no {mall hardfhips. 

Anp indeed there is fcarce any fort of men, 
on which the fcripture has not had notable in- 
fluence, as to the reforming and proving many 
particular perfons, belonging to it; and to 
the giving them an affedtionate veneration for 
the book, whereunto they owed their inftruc- 
tion. Theaccounts ecclefiaftical hiftory gives 
us of the rate, at which devout perfons, both 
in former and latter ages, would purchafe the 
bible, when it was dangerous and perhaps ca- 
pital to be found poffeiled of it, would, if 
I fhould here repeat them, much confirm what 
I fay, and might equally create our wonder 
and our blufhes. Thofe forts of profeficd 
Chriftians, that feem the moft evidently to be 
liable to temptations to neglect or difregard 
the fcripture, are either thofe, that do, or 
would pafs for wits, or thofe that live in courts ; 
the former oftentimes thinking themfelves too 
wife to be taught, efpecially by a book they 
think not eloquent, and among the latter there 
being but too many, whofe pleafures are fo be- 
witching, or fo dear to them, that they like 
nothing, that would divert, much lefs divorce 
them from their purfuit ; or elfe whofe bu- 
finefs isfo much, and perhaps fo important, 
that they have not leifure enough to Jearn, or 
have too much pride to think they need do it. 
But yet even among thofe, that have worn 
crowns either of gold or bays, or (what perhaps 
fome value above both) of myrtle, the bible has 
not wanted votaries: for not to repeat the names 
of thofe, whom I have formerly mentioned to 
have been as well lovers of the fcripture, as 
favourites of the mufes, among the other fort of 
men, thofe that (to {peak in our Saviour’s terms) 
are gorgeoufly apparelled, live delicately, and 
are in kings courts, there have been divers 
perfons, upon whom the power of the fcrip- 
ture has been almoft as confpicuous, as their 
{tation among men. I will not mention that 
devout treafurer of the Athiopian queen, who 
even upon the high-way (whofe length neither 
deterred nor tired his devotion) could not for- 
bear to read the prophet I/aiahb, and inquire 
even of a meer ftranger, that paffed by alone, 
and on foot, the meaning of a paffage, of whofe 
fenfe he doubted; nor will I urge any other in- 
{tances of great men’s ftudioufnefs of the {crip- 
ture, afforded us by facred ftory. And there- 
fore I fhall not prefs the example of that great 
and wife Daniel, whofe matchlefs parts not 
only caft upon him the higheft employment of 
the world’smonarchy, and difengaged him from 
the ruins of it; but (what has fcarce a precedent 
amongft the very wifeft ftatefmen) continued 
him in as much greatnefs, as ever he poflefied 
under the predeceffor, under the fucceffor ; 
and fuch a fucceffor too, as made his predecef- 
for’s carcafs the afcent to his throne: I will not, 
I fay, at prefent urge the examples extant inthe 
facred records of great men’s ftudioufnefs of 
them, becaufe even fecular and more recent 
hiftories may inform us, that even in courts all 
men’s eyes have not been fo dazzled by the glit- 
tering vanities, that are wont to abound there, 
but that fome of them have difcerned, and 
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practically acknowledged the perogatives of 
{cripture. Though I cannot fay, that many 
kings have been of this number, becaufe there 
have been but few kings in all, in refpect of 
the numbers, that compofe the inferiour condi- 
tions of men; yet even among thefe, and in 
degenerate ages, fome have been fignally ftu- 
dious of the bible; fuch was that fixth Edwerd, 
who imitated the early active piety of Foa/a, 
without imitating his defection from it, and 
whofe fhort heavenly life manifefted, how foon, 
even amidft the temptations of courts, grace 
can ripen men from glory. And fuch was that 


learned king, whofe having more than per- Kine 
funétorily ttudied the fcripcure, his folid de- ¥s.xs 


fence of divers of its cruths againft his mif- 
interpreters have {ufficiencly proclaimed to the 
world. Nay, evenin thofe darker times, that 
preceded the reformation, that excellence Ara- 
gonian king, Alpbonfirs, the honour both of 
his title and his times, in {pite of his comtem- 
plations and his wars, could, (as himfelf ufed 
to glory) fpare time from ftudies and his di- 
{tra€tions, to read the bible forty times with 
comments and gloffes on it ; being not, for all 
his aftronomy, fo taken up with contemplation 
of heaven, as to deny himfelf leifure to ftudy 
in his book, that made it, the ways of getting 
thither. Nor fhall I forbear to mention here 
the laft pope (Urban the eighth) who, when 
being cardinal, he wanted not the hopes of 
becoming both temporal and ecclefiaftical- 
lord of that proud city, which (as if fhe were 
defigned to be ftill, one way or other, the 
world’s miftrefs) doth ftill rule little lefs of 
the world upon the {core of religion, than fhe 
did before upon that of arms; in the midft of 
affairs, perhaps more diftracting than bufied 
moft potentates, and honours almoft as great 
as are paid to monarchs, could find room in a 
head crouded with affairs enough to have di- 
ftrefled Machiavel, for reflections upon the 
{criprure; fome of whofe portions I have de- 
lighted to read in the handiome paraphrafes of 
his pious mufe. WhichI fcruple not to ac- 
knowledge, becaufe that though I did, which 
I do not, look uponevery one, that diffents 
from me, as an enemy; yet I fhould be apt 
to think, that they can fcarce love virtue 
enough, that love it not in their very enemies; 
congruoufly to which we find that fenntbal 
had ftatues erected in Rome it felf,; and though 
I were fo uncharitable and fo unexperienced as 
to think a man, that holds an error, can {carce 
have any good qualities ; yet upon fuch a kind 
of fcore as that, which made David fo angry 
with him, that took away the poor man’s fingle 
lamb, the fewer commendable qualities I fee 
in my adverfaries, the more fcruple I would 
make to rob them any way of them, Nor hath 
that very fex, that fo often makes divertifements 
of its employments, been altogether barren in 
titled votaries to the fcripture. Not to men- 
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tion that Grecian princefs, whofe profelyted Eudoxia 


mufe made Homer turn evangelift, how con- fe to the 


Empcror 


verfant that excellent mother and refembling Thecdol- 
daughter, Paula and Euftochium, were in the ys 


facred rolls, is fcarce unknown to any, that are 
not ftrangers to the writings of St. Hzerome ; 
M m for, 
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for fume of whofe learned comments on the 
{cripture we are endebted to the charitable 
importunity of their requefts. And even in 
our times, that fo much degenerate from the 
primitive ones, how eminent a ftudent and 
happy a proficient in the ftudy of the bible, 
that glory of princefles, and the envy of the 
princes of her time, queen Elizabeth, was, 
her life and reign fufficiently declare. Her 
fifter’s predeceffor, that matchlefs lady Fane, 
who had all the good qualities the beft pa- 
triots could defire in a queen, but an unque- 
{tionable title, and in whofe fad fate, befides 
her fex and the graces, that enamour ours of 
it, her country, philofophy, virtue, and re- 
ligion, did all fuftain a lofs, was a confpicu- 
ous ftudier of the infpired books; wherein 
her profpered feduloufnefs gave her an under- 
{tanding much above her age and fex, though 
not above her virtue. And befides Ludoxia, 
there have been divers other perfons of the 
higheft quality of that fex, and even fome of 
thofe, on whom nature or fortune, or rather 
beauty or providence had conferred a fove- 
reignty, whom the fplendour, the pleafures, 
nor the avocations of courts could not keep 


from fearching in God’s word prefervatives a- . 


gainft the contagion of their condition. And 
partly hiftory, and partly even converfation 
have fometimes with delight made me ob- 
ferve, how fome of thofe celebrated ladies, 
whofe fatal beauties have made fo many ido- 
laters, have devoutly turned thofe fair eyes, 
that were, and did fuch wonders, upon thofe 
fevere writings that depreciate all but the beau- 


expreffions with its own tranfport ; and finding 
in each line, at each new reading, fome new’ 
delight or excellency ? This welcome letter 
crows fooner old than ftale; and all his too 
frequent kiffes have worn it to tatters, (in 
which he preferves it, 1f not worfhips too, 
asa relic) with ftill frefh and {till infatiate 
avidities doth the unwearied lover prize that 
(too often, either deluding or infignificant) 
writing, above the nobleit raptures of poets, 
and liberalleft patents of princes: and (not to 
urge the fuper{titious devotion of our worfhip- 
pers of relicks) certainly if we had for God 
but half as much love as we ought, or even 
pretend to have, we could not but frequently 
(if not tranfportedly) entertain our felves with 
his leaves, which (as parrhelions to the fun) are 
at once his writings and his picture; both 
expreffing his vaft and unmerited love to us, 
and exhibiting the moft approaching or leaft 
unrefembling idea of our beloved, that the 
Deity hath framed for mortals to apprehend. 
It was the devout quarrel of a devout father 
to fome of the choiceft compofures antiquity 
hath left us, that he could not find Chrift 
named there ; and if, as it isnotto be doubt- 
ed, divers of the devout ladies I was lately 
{peaking of, were of his mind, fure at that 
rate they are not ordinarily kind to the fcrip- 
ture ; where the Prophets and the Apoftles, 
thofe darker and more clear Evangelifts, do 
fo unanimoufly and affiduoufly celebrate the 
Meffiah, that when I read and confer them, 
I fometimes fancy my felf prefent at our Sa- 


viour’s triumphant entrance into Hierufalem, via. ss 
where both thofe that went before him, andg. 


ty of the foul, from thofe flattering afcriptions, 
thofe that followed after him, fung hofannab Mar 


that deified the body. And it is not to be mar- 


ie 
 * 


velled at, that fuch readers as are not infidels, 
by reading the bible once, fhould be prevailed 
with to read itoftener; not only becaufe of the 
inviting excellency of what it teaches, but be- 
caufe its author does fo earneftly in it enjoin 
the ftudy of it, that fcarce any can think the 
neglect of it no fault, fave thofe that are 
guilty of it. Nor is their fo affiduous peru- 
fal of the fcripture fo much to be marvelled at 
as commended, in perfons of that fofter fex, 
which is perhaps more fufceptible than ours of 
ftrong impreffions of devotion. For fure, if 
we loved God, Ido not fay as we ought to 
Jove him, but as we can, and do love infe- 
riour things, it would hugely endear the {crip- 
ture to us, that the object of our devotion Is 
the author of that book. When a true flame, 
though but for a fading object, doth once pof- 
fefs a fervent lover’s breaft, what a fondnefs 
doth his paffion for his miftrefs give him for 
all things related toher? Her refidencies, her 
walks, her colours, and the leaft trifles that 
have belonged to her, exact a kindnefs that’s 
not due to trifles; though it be but for 
prefenting to his memory its almoft only ob- 
ject, and refrefhing him with an ideal in the 
abfence of an immediater prefence of her. 
But if the favoured amourift be bleft with any 
lines dignified by that fair hand, (give me leave 
to talk of lovers in their own language) efpe- 
cially if they be kind as well as hers, how af- 
fiduoufly, and with what raptures do his 
greedy eyes perufe them, tafting each feveral 
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to the fun of David. Wheretore, fince ” 
even great wits, great princes, and great 
beauties, have not {till by all thofe temptations, 
to which thefe attributes expofed them, been 
kept from being alfo great votaries to the 
{cripture, it cannot charitably be doubted, but 
that in moft ages fome pious perfons have been 


able to fay truly to God in Feremy’s terms, Thy Jerem.xv. 
words were found, and I did eat them and thy \6. 


word was to me the joy and rejoicing of mine 
heart, And if the perfons I mention have been 
but few, I can attribute that fewnefs but to 
the paucity of wife and good men; and as for 
perfons of other ranks in ecclefiaftical ftories, 
the inftances are not fo rare of the addictednefs 
of God’s children to his word, but that we 
might thence produce them almoft in throngs, 
if we had not nobler inducements to the reading 
of the infpired volume than example ; and if 
It were not lefs to be venerated, becaufe fo 
many faints have ftudied it, as becaufe the 
ftudy of it made many of thofe men faints, 
(I mean. not nominal, but real ones :) which 
we need not much wonder at, whilft fuch a 


faint as Saint Paul was affures us, that it is 16. 


allof it divinely infpired, and improveable to 
all the ufes requifite to the entire accomplifh- 
ment of God’s fervants. But Theophilus, to 
return to what I was formerly difcourfing of, 
the transforming power the fcripture has upon 
many of its readers; I muft fubjoin, that 
though through the goodnefs of God thefe be 
far more numerous than the profeffed adver- 

faries 


John vii. 


i”, 


x Cor. if. 
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{aries and contemners of the fcripture, yet thefe 
make notio great a part of thofe, that acknow- 
ledg= the bible, as it were well they did, be- 
caufé both experience and our Saviour’s parable 
have fufficiently taught us, that good feed 
does not always fall into good ground, and 
that many intervening accidents may, after it 
has been fown, make it mifcarry and prove 
fruitlefs, But when you find (as I fear you may 
but tco often) that the fcripture has not upon 
its readers, and efpecially upon thofe that are 
profane, that power, which I feem to afcribe to 
ir, and which it ought to have; you may be 
pleaicd to remember, that I plainly fuppofe inmy 
fitthan{wer, that thofe, to whom the fcripture is 
addreffed, mult not be culpably indifpofed to be 
wrought upon by it. Which that profane 
perions are, I prefume you will eafily granc: 
for when our Saviour faid, that if enxy man 
will do the will of him that fent him, be 
foall know of the dottrine, whether it be of 
God, or xo; he clearly intimates, that there is 
required a difpofition as well in the eye of his 
foul, (if I may fo fpeak) as in the obyeét pro- 
pofed, to make a man difcern the excellency 
and origination of what is taught, how valuable 
foever. St. Paul {peaking of himfelf and other 
penmen and teachers of the fcriptures, affirms, 
that they {peak wifdom among them, that are 
perfect, and (though not this world’s wifdom, 
yet) the wifdom of God in a myftery, even that 
hidden one, which God ordained before the world, 
unto our glory. But for thefe fcorners, it is no 
wonder they fo fruitlefly read the {cripture, 
without defcrying any of this myfterious wif- 
dom, it being a fentence of the fcripture it felf, 


Prov. xiv. that a [corner feeketh wifdom, and [findeth it] not, 
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Gen. xix. 
5, Ul. 


Heb, iv. 
2. 


(the expreffion is odd in the original, but I 
muft not ftay to defcant upon it;) as the Sodo- 
mites could not find the angels, when once 
they fought them to proftitute and defile 
them. 

Bur befides profane wits, there are too 
many other readers, who are (more or lefs) 
guilty of oppofing the reforming and improv- 
ing influence of the fcripture, upon their own 
hearts ; either upon the fcore of their not fuf- 
ficiently believing the truths contained in the 
{cripture, or upon that of their not duly pon- 
dering them. That unbelief is the fruitful mo- 
ther of more fins than are wont to be imputed 
to it, and that many baptized perfons are not 
free from greater degrees of it, than they are 
{ufpected of by others, or even by themfelves, I 
could here eafily manifeft, if I had not profef- 
fedly difcourfed of that fubject in another place. 
And indeed, there needs but a comparing of 
moft men’s lives with the promifes and threats 
held forth in the fcripture of no lefs than ever- 
lafting joys and endlefs torments, to make us 
believe, that there are multitudes of profeffed 
Chriftians, to whom may be applied what the 
writer to the Hebrews fays of the perverfe Jews 
of old, That what they heard did not profit them, 
not being mixed with faith in them that beard it, 
or (as the Greek will bear) becaufe they were 


not united by faith to the things they heard. 


But this is not all, for oftentimes the doétrines 
of the feripture lofe much of their efficacy, 


even where they are cordially believed, becaufe 
they are not fufficiently laid to heart. Thedif- 
parity of the influences of the bare belief and 
the due perpenfion of a truth is, methinks, 
confpicuous enough in men’s thoughts of death. 
For though that they fhall die is fo truly be- 
lieved, that it cannot ferioufly be doubted ; yet 
how doth men’s inadvertency make them 
live here, as if they were to do fo always? 
Whereas when once grace, ficknefs, the fight 
of a dying friend, or fome other tragick fpec- 
tacle, hath ferioufly minded them of death, ic 
Is amazing toobferve, how ftrange an altera- 
tion is produced in their lives by the active and 
permanent impreffion of that one obvious and 
unqueftioned truth, that chofe lives muft have 
a period; and to fee how much the fober 
thoughts of death contribute to fit men for it: 
it being fo imperious an inducement to deny 
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ungodly and worldly lufts, and to live CoPpé- "Tit ii. 12. 
\ / ? ~ ] ~ 2~ 
vans % dinaiwg de euceGus gy Tw vow ain, foverly, 12. 


rigtteoufly, and godly in this prefent world, that 
we mult one day leave it; that I admire not 
much that father’s celebrated ftrictnefs and au- 
fterity, who tells us, that he fancied always 
founding in his inward ears, that dreadful a- 
larm of, Surgite mortui, & venite ad judicium. 
Yer notwith{tanding the indifpofition of 
many readers to reverence and obey the {crip- 
ture, and notwithftanding that in divers paf- 
{ages of it, the ornaments of language are (for 
reafons above fpecified) purpofely declined ; 
yet we find not, but that the {cripture, for all 
thefe difadvantages, is by the generality of its 
readers both efteemed and obeyed at another- 
guife rate, than any other book of. ethicks or 
devotion, And multitudes even of thofe, whofe 
paffions, or interefts, will not fuffer them to 
be in fome points guided by it, are notwith- 
{tanding {wayed by it, to forbear or pra¢tife di- 
vers things, in cafes wherein other books would 
not prevail with them. As Herod, though the 
Baptift could not perfuade him to quit his He- 
rodias, did yet, upon Fobn’s preaching, do ma- 


ny other things, and beard him gladly.—I was Markxii. 
going to fay, that we may not unfitly apply to37. 


the word of God, what divines have obferved 
of God the word; for as thofe accidents, that 
Joudlieft proclaimed our Saviour’s having af- 
fumed our human nature and infirmities, were 
attended with fome circumftances, that confpi- 
cuoully attefted his divinity ; fo in thofe paf- 
fages, in which the majeftyof the author’s {tyle 
is moft veiled and difguifed, there is yet fome 
peculiarity that difclofes it. But I fhall lefs 
{cruple to tell you, that in divers of thofe paf- 
fages, in which the Holy Ghoft (who in the 
Greek fathers wonted expreffion does often 
cuyxalaBoive iv, ftoop to our capacity, and, 
as it were, fink himfelf down level,) feems 
moft to have vouchfafed a condefcenfion to the 
ftyle of men; and to have commanded his fe- 


cretaries, as he once did the prophet L/aiab, tol, viii. 12, 


write, WIN UWA Be-cheact Enofh, with a 
man’s pen; in divers of thofe very places, I 
fay, there is fomething of fo aweful, and fo 
peculiarly his, that as the fun, even when he 
defcends into the Weft, remains ftill lucider 
than any of the ftars ; fo the divine infpirer ‘a 

the 


the {criptures, even when his ftyle feems moft 

t) ftoop to our capacities, doth yet retain a pre- 

: rozative above merely human writings. Ayowz 

_ tio God are all bis works from the beginning of 
the «world, fays an Apoltle; and God, whole 
attribute is to be xxediopws-n, the knower of 

Atsi.24 becrts, and whofe prerogative it is to form the 

a htt. tyit of man within him, underftandeth our 

fal. NauL. ; 

2. thoughts afar off. Certainly then, if we con- 
fider God as the creator of our fouls, and fo 
likelieft to know the frame, and fprings, and 
nature of his own workmanfhip; we fhall 
make but little difficulty to believe, that in the 
book written for, and addreffed to men, he 
hath employed very powerful and appropria- 
ted means to work upon them. And in effect, 
there is a {trange movingnefs, and, if the epi- 
thet be not too bold, a kind of heavenly ma- 
sick to be found in fome paffages of the {crip- 
ture, which is to be found no where elfe ; and 
will noteafily be better expreffed, than in the pro- 

Heb. iv, perterms of the fcripture: For the word of God, 

i2. (fays it) is quick and powerful, and fharper than 
any tivo-edged fword, piercing even to the dt- 
viding afunder of foul and fpirit, and of the 
joints and marrow, and is 4 difcerner of the 
thoughts and intents of the beart. Wherefore, 
that Funius, (as himfelf relates) was: conver- 
ted from a kind of atheift to a believer, upon 
the reading the firft chapter of Fobn ; that a 
Rabbi, by his own confeffion, was converted 
from a Jew to a Chriftian, by the reading of 
the fifty-third of J/aiah; that St. 4uftin was 


changed from a debauchee into a faint, by 


that paflage of the 13th to the Romans and 
13th verte; and that another father, whofe 
fear had made him difclaim his faith, burft out 
publickly into a fhower of tears, upon the oc- 
cafional reading of the 16th verfe of the soth 
Pfalm ; are effects, that I do not fo much ad- 
mire, as I do, that fuchare produced no oftener, 
And truly for my own part, the reading of the 
{cripture hath moved me to more, and {wayed 
me more powerfully to all the paffions it would 
infufe, than the wittieft and eloquenteft com- 
pofures, that are extant in our own and fome o- 
ther languages. Nay, fo winning is the ma- 
jefty of the fcripture, that many (like thofe 
that fall in love in earneft with the ladies they 
Arft courted, but out of, what the French call, 
oallantry,) who began to read it out of curio- 
fity, have found themfelves engaged to con- 
tinue that exercife out of confcience : and not 
a few of thofe, that did at firft read the new 
teftament only to learn fome unknown lan- 
guage it 1s tranflated into, or for fome fuch 
trivial purpofe, have been by the means, that 
they eleéted, carried beyond the end that they 
defigned, and met a deftiny not 11! refembling 
Luke xix, that of Zacheus; who climbing up into a fy- 
aver. 1. 
#4%er. 1. look upon him, paffed thence to be his profe- 
Mat. xij, te and convert, and to entertain him joy- 
19, 20, fully both in his houfe and heart. And though 
be, it be true, that the church’s teftimony be com- 
monly our firft, yet it is not always our chief 
inducement to believe the divinity of Holy 
Writ ; Its own native prerogatives heightning 
that into faith, which the church’s authority 


camore growing in our Saviour’s way, only to. 
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left but opinion. To which purpofe, I remem- 
ber a handfome obfervation of {ome of the an- 
cients; that the Samaritans, that firft believed 
in Chrift upon the woman’s report, when af- 
terwards they were bleffed with an immediate 
converfation with himfelf, they exultingly told 
the woman, now we believe, not becaufe of thy John iv. 
faying 5 for we have heard him our felves, and 39—42. 
know that this 1s indeed the Chrift, the Saviour 
of the world, For fo, divers, that firft believe 
the f{cripture but upon the church’s fcore, are 
afterwards by acquaintednefs brought to believe 
the {cripture upon its own fcore; that is, by 
the difcovery of thofe intrinfick excellencies 
and prerogatives that manifeft its heavenly 
origination.— This facred bowk, even where it 
hath not embelifhments of language, doth not 
want them; being fo much recommended by 
its imperious perfuafivenefs without them, that 
it is more ennobled by their needleffnefs, than 
it would be, by their affluence. And if to 
fome paffages of fcripture we muft apply thar 
of St. Paul, (whereby yet he thought to re- 
commend his miniftry to the Corinthians) 
That his fpeech and bis preaching was not witht Cor. ii. 
the enticing words of man’s wifdom, butiv dwodeit, 1—4. 
mvvnel@ % duvauews, we may alfo remember, 
that he fubjoins as the reafon, that moved him 
to ufe this plain and unadorned way of teach- 
ing his Corinthians, That their faith might not rir. s. 
ftand in the wifdom of men, but in the power of 
God. And truly the efficacy and operations of 
the bible, in comparifon of thofe of all other 
books, duly confidered, we may efteem, that 
as God oftentimes doth in the fcripture, what 
in the feripture he is faid to do, draw us with 
the cords of a man, (paffages wreathed with 
flowers of rhetorick) fo is it not unfit, that we 
fhould fometimes employ expreffions, that car- 
rying away our obedience, our reverence, and 
our affent in fpite of our indifpofitions to them, 
might manifeft their derivation from him, who 
is not tied to fuch means, as men would think 
neceffary, but can compafs his ends as well by 
as without any. Nor can I often confider the 
inftances experience affords us of the efficacy of 
many texts, (which fome that pretend to elo- 
quence accufe of having none) withaut fome- 
times calling to mind, how tn the book of na- 
ture God has veiled in an obfcure and homely 
{toneanattractivenefs (unvouchfafed to diamonds 
and rubies) which the ttubborneft of metals does 
obfequioufly acknowledge. And as the load- 
ftone not only draws what the fparklingeft 
jewels cannot move, but draws ftronglier where 
armed with iron, than crowned with filver ; fo 
the {cripture not only is movinger than the 
glitteringeft human ftyles, but hath oftentimes 
a potenter influence on men in thofe paffages, 
that feem quite deftitute of ornaments, than in 
thofe, where rhetorick is confpicuous. 

I SHoutpd now, Theophilus, immediately 7p, coety. 
pafs on to the other things Iam to difcourfe fon of oe. 
to you of, concerning the fcripture, but that pot of the 
the curiofity, wherewith you are wont to take ane 
notice of my practices, and to make inquiries ;,, orip. 
after my private opinions, makes me imagine ture; and 
you telling me, that I do often read, and do *4¢ tranj- 

- tion to the 
much oftener commend books of devotion,» 
not- 
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notwith{tanding all the prerogatives I have at- 
tributed to the {cripture: wherefore to this I 
fhall anfwer, that I efteem indeed the truths of 
{cripture {6 important and valuable, that I 
cannot be troubled to fee them prefented to us 
in variety of dreffes, that we may the more 
frequently and the more attentively take notice 
of them. And though fome devout compo- 
fures are fo unfkilfully written, as to be much” 
fitter to éxprefs the devotion of the writer, than 
to excite it in the reader; yet there are others 
fo handfomely and fo pathetically penned, 
that a good man can fcarce read them without- 
growing better, ahd even a bad man mutt be 
very much fo, without becoming lefs fo by per- 


ufing them. Nor do J at all defign to difpd- 


rage books of devotion, when I prefer the fcrip- 


ture to themyethat being fo noble and match=~ 


lefg’a works” that albook’ mayi attain to a high 
defirée of extéllencé, whilft’ ic remains infe- 
rior to the feripture, and of whofe preheminen- 


cies I have already on feveral occafions named » 


divers to you; and therefore fhall at prefent 
only recommend to your obfervation this one 


my efteem compofures of that kind ftill lofe at 
the fecond reading; in the infpired volume, 
familiarity breeds not contempt, but reverence, 
(and I like a book, acquaintance ftill endears. ) 
When I firft began attentively to read the {crip- 
ture, and (according to my cuftom when I 
read books, hee I have a promifing ex- 
pectation) to miark in the margin the paffaves, 
that feemed to deferve a peculiar notice or re- 
flection, I marked but here and there fome 
verfes in a chapter; but when, upon a greater 
familiarity with the idiotifms, the fenfe, and 
the applicablenefs of fcripture, I came to refur- 
vey it, I then in fome places marked the whole 
chapter, and in moft others left much fewer 
texts than before unfurnifhed with fome mark 
of reference. And whereas at my entrance I 


took even the choiceft-part of the bible to be 


at beft bpt like fome Indian province, wherein 
though mines*and- gems-were more abundant 
than in other countries, yet they were but {pa- 
ringly to be met here and there : after a com- 
petent ftay, my enfuing perufals prefented it 
me, if not as a royal jewel made up of gold 
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advantage of the f{criptute; even as, to\thofé~‘and precious ftones, yet (which is glotioufer) 

things, that’ are alfo'to be -metiwith in ofhet~ ‘like Aeron’ breaft-plate, a facred jewel, the 

books of devotion; That if she words of the particular inftruétions, for which were given by 

wife be (as Solomon tells us they are) Jike nails God himfelf; and which, befides the various 

fajtened by the mafters of the affemblies, the felf- number of flaming gems fet in fine gold, and 

fame nail muft enter lefs or deeper, according placed in a.myfterious order, was ennobled by 

to the ftrength of the hand that drives it in; that Urim and Ibummim, wherein God vouch- 

and doubtlefs, any doétrine believed to come fafed to reveal himfelf to mortals, and was a- 

from God, in the fame terms it is delivered to. dorned with fo much cunning work in gold, 

us, is like to be entertained with a déeperand blue,- purple, f{carler, and fine twined linen, 

obf{equioufer refpect.; concurrently whereunto, that the contrivance and workmanfhip Ient a 

the Apoftle, to fer forth the Theffalonians re- luftre tothe glittering materials, without be- 

ception of the gofpel, fays, That they received ing obfcured by them. This experiment keeps 

it not as the word of men, but (as it is in truth) .me from wondering to find in the infpired 

the word of God. After which, it is no won- poet’s defcriptian of the man he attributes a 

der he could immediately fubjoin, that i# did bleffednefs to, that his Chaphatz is in the lew pgimi. 2. 

alfo effectually work in them that believed. And of the Lord, and in his law will be meattate day 

though it be very true, that the foreignnefsand and night. For the word other tranflations 

obfcurity of fome texts will require, as well as_ render voluntas &9 ftudium, ours Englifhes de- 

the teeming richnefs of others will bear, their light; and indeed the Hebrew ¥5N will bear 

being alledged in words much more numerous both fenfes, and feems there emphatically to 

than thofe, whofe involved or contracted fenfes fignify a ftudy replenifhed with {fo much de- 

they are to difplay ; yet is it alfo as true, that light to the devout and intelligent profecutors 

men do not unfrequently miftake themfelves in of it, that, like the hallelujahs of the bleffed, it 

thinking to deliver the Holy Ghoft’s concep- is at once a duty and a pleafure, an exercife 

tions in fitter terms than his own, the proper and a recompence of piety. And indeed, if 

precife expreffions of {eripture being oftentimes God’s bleffing upon the devout Chriftian’s 

{o pathetical and finewy, that he, that ftretches ftudy of that book do (according to the Pfal- 

them, enervates them; and paraphrafes, though mift’s prayer) open bis eyes to difcern the MIND) PE cir. 

handfome, do as much wrong them, asa mix- Viplaot, hidden wonders contained in it; hes. 

ture of filver, though no ignoble metal, does fhould, in imitation of him that in the fame 

wrong an ingot of gold. And though fome Pfalm fays of his God, I rejaice;at thy word, a5 yor 162. 

texts like pearls lofe indeed of their beauty, one that jindeth great fpoil, be as fatisfied as na- 

but operate, and are adminiftered more fuc: vigators, that difcover unknown countries. And 

cefsfully beaten to powder, or with other cor- I muft confefs, that when fometimes, with the 

dial ingredients made up into a¢onfection; yet Apoftles in the mount, I contemplate Mofes 

divers facred expreffions do like diamonds lofe and Elias talking with Chrift, I mean the law 

both their {fparkling luftre, and engraving fa- and prophets fymphonizing with the gofpel, I 

culty, when ground to duft, and lofe more in. cannot but (refemblingly tranfported with a 

their entirenefs and form than can be recom- like motive) exclaim with Peter, itis good for Mar. xvii. 

penfed by any addition. Andtruly, as tomy me to de here; and ceafe to think the Pfalmitt,. 

own particular, no book of devotion doth con- an hyperbolift, for comparing the -tranfcen- 

{tantly affect me fo powerfully as the bible. dent iweetnefs of God’s word to that inferior Pil. crix. 

And whereas I am of fo nice a palate, that in one of honey, which is like it in nothing jo; 
Vou, II. | Non more 
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more, than in. that, of both their fuavities, 
experience gives much advantageoufer notions 
than defcriptions can. 

But, Theophilus, upon condition you will 
not call this excurfion of your own occafioning 
a fit of devotion, I will no longer detain you 
on one fubject, but forthwith proceed to dif 
courfe of thofe other things, that I am to con- 
fider inthe feripture, befides the ftyle. For 
though this be fuch as I have been reprefenting 


it, yet I hope we fhall in our progrefs find, 

that it will be far lefs fit to apply to this match- 

lefs book that of the Heathen poer, 
Materiam fuperabat opus-— 


than that facred one of the Pfalmift, where he 


as well fays, that the king’s daughter is allPQl. xlv. 


glorious within, as that ber cloathing is of %3- 
wrought gold, 


OCCASIONAL 


REFLECTIONS 


UPON 


SEVERAL SUBJECTS. 


Whereto is premifed 


A DISCOURSE about fuch kind of. 
THOUGHTS. 


Omnibus rebus, omnibufque fermonibus, aliquid falutare mifcendum eft. Cum imus per occulta na- 
ture, cum divina tratiamus, vindicandus ef a malis fuis animus, ac fubinde firmandus. Sen, 


Natural. Queeft, Lib. 2. cap. 59. 


-_ 


To *SOPHRONIA 


My deareft Sifter, 

OU receive, in this effect of my obe- 

dience, one of the higheft proofs I 

can give you of its greatnefs, For 

when you command but things, that 

tend to your fervice, the performance is wont 
to be accompanied with a fatisfaction, that 
fuffers me not to find it uneafy. But I confefs 
1t was not without reluctancy, that I was pre- 
vailed with to venture abroad compofures, 
wherein, even when I publifh them, I decline 
owning them; and which (if our names be 
difcovered) may, I féar, not only hazard the 
reputation (if it have any) of my pen; but, 
(where you are lefs known) bring into queftion 
that of your judgment, It was eafy for me to 
teprefent toyou, how unfinifhed and unpolifhed 
the trifles you called for were; efpecially con- 
fidering, that the immaturenefs of fome of them 
would not probably be the chief thing, that 
would make many think they come forth un- 
feafonably, fince they avowedly aim at the per- 
fuading and teaching men to improve their 
thoughts, as well as hufband their time, ata 
feafon, when both thofe precious things are 


fo neglected, or fo mif-employed, that the 
chief ufe, which too many make of the former, 
is to devife ways to get rid of the latter, But 
though, to my unreadinefs to publifh thefé very 
long neglected papers, at the fame time when 
a pre-engagement obliged me to difpatch ano- 
ther treatife of a quite different nature, I add- 
ed all thofe other diffuading confiderations, that 
I have mentioned in the preface to the rea- 
der; yet what I reprefented proved as una- 
vailable, as what I had written was incompleat. 
For, whilft you fancied, that the following re- 
flections (f{uch as they are) had fewer faults, 
and were like to do more good, than I can 
pretume 3 your charity for others, and parti- 
ality for me, made you fo refolute and preffing 
to have me run a venture, which you are 
leafed to think but a very {mall one, that I 
judged 1t more excufable to prefent you green 
fruit, than, by obftinately refufing what you 
feemed almoft to long for, lofe an opportunity 
of evincing, that your commands can prevail, 
both where thofe of others would have been 
wholly ineffectual, and when they required me 
to prefent you (fome, if not many,) a 
I that 


* It isthe name given to the fame lady inthe 2d feétion of the following meditations, 
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that are fo littie worthy of you, that perhaps 
tucy are fcarcely fo, even of me. 

WONDER not, dear Sophronia, that I ap- 
pear fo follicitous to manifeft the greatnefs of 
my obedience; fince that implies an urgency 
in your commands, that io highly comcerns 
me to have taken notice of. For thote, that, 
having the happinefs to convesfe with you, 
fhall chance to. caft their eyes: upon the follow. 
Ing papers, will probably think, that I thew as 
litcle difcretion in the addrefs, as have fhewn 
fkili in the writing, of thefe reflections; when 
I expofe fuch cenfurable things to the judge- 
ment of a perfon, that has fo piercing a one, 
and prefent trifles, to one, that deferves the 
nobleft productions of (what fhe is fo great 
a miftrefs of); wit, and eloquence. Upon 
whofe account. fhe is wont to. perfuade piety. 
as handfomely in her difcourfes, as fhe expref- 
fes it exemplarily in her a&tjons; and might, 
if licr modefty. did lefs confine her pen to 
excellent letters, both make the wits of our 
fex envy a writer of hers, and keep our age 
from envying antiquity for thofe celebrated 
ladies, who, by their triumphant eloquence, 
ennobled the people of Rome, and taught their 
children to fway thofe rulers of the world. 

But when I can plead, that not only your 
commands, but even your importunity ingaged 
me (though not to the addrefs, yet) to the 
publication of thefe ‘papers ; I may reafonably 
hope, that among thofe many confiderable 
perfons, to whom your attainments are not un- 
known, not only my dedication will be excufed, 
but even my book will not be fo haftily 
condemned.. | 

Bur I dare not profecute fo fruitful a fub- 
ject, for fear of offending your modefty ; fince 
that predominant virtue gives you fo great an 
undervaluation for all your other ° qualities, 
that it 1s as much your cuftom to look even 
upon {mall praifes as flatteries, as it is your 
prerogative to keep great ones from being fo, 
And I fhould therefore have omitted that 
little itfelf, which I have faid, if, qn this oc- 
cafion, my intereft did not as well oblige me, 
as the known truth warrant me, fo to confider 
your modefty, as not to be altogether injurious 
to your other excellencies; fince the reader's 
knowledge of thefe (if he be nota ftranger to 
you) will promife me this advantage, that 
divers of the criticks themfelves will chufe ra- 
ther to abfolve my writings, than condemn 
your judgment; and that at leaft the devout, 
to whom your practice has afforded fo many 
other examples, will be fcrupulous to be more 
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fevere to thefe papers, than a perfon, in whom, 
upen the fcore of her own, ftyle, feverity were 
more ju{tifiable.tham in. moft- readers, (without 
excepting the eloquent ones ;) and will imitate 
her, in confidering, that this book pretends to 
prefent them, thoughts, rather than, Words; and 
in fupparting, for the fake of thedefien, the 
manner, in which it is profecuted, : 

AND certainly, my lady, R’s approbation 
is a happinefs, which divers forts of confideras 
tions may render as advantageous as welcome 
to me. For if any of thefe thoughts do (which 
yet I can, fearce hope), derive it from your 
juftice, that great meafure of efteem you do 
not only merit, but poffefs, may both affare 
them of a general one, and much contribute 
to procure it them. But if all of them owe 
your approbation (as I fear they da) to your 
partiality ; fince that muft not be finall, to. be 
able to pervert fuch a judiement, this it felf 
will prove. an evidence of the. bleffing of your 
affection ; which is a felicity, that I know you 
enough to value above all the praifes I can 
mils of: fince applaufe can make me happy 
but in others men’s opinion, but your friend- 
thip can make me fo in my own. Yet, aps 
prehend not, fifter, that I fhould here @n- 
deavour, by a folemn character of you, to 
juftify what I have been faying for, though 
to write a dedicatory epiftle, without a pane- 
gyrick, be grown of late very. unfafhionable ; 
yet fince it is as much fo, to take the praifes 
wont to be profufely given in fuch letters for 
meaflires of any thing but the writer’s wit, I 
muft rather referve the acknowledgments | 
Owe your merit and your favours, to fome 
occafion, where they may not be liable to pafs 
for a tribute paid to cuftom, not a debt dueto 
you, than draw a needlefs fufpicion upon the 
fincerity of our friendfhip, by endeavauring 
to exprefs my affection and efteem in a dedi- 
catory letter ; and by chufing to profefs, upon 
an occafion where cuftom allows men to fay 
what they do not think, fo great and real a 
truth, as that of my being, far more upon the 
account of efteem and gratitude, than of na- 
ture it felf, 


My deareft Sifter, 
Your moft affectionate, 
and moft faithful Servane, 
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i. ,\ y HEN I confider the difadvantages, 
™ /. ‘with which the following trifles 

come abroad, in an age, that is not 
enly fo cenforious, but fo intelligent, as this 
ef ours ; neither the partiality of my friends, 
nor the favourable reception, that the publick 
has‘ hitherto vouchfafed to what hath been 
prefented it’ of mine, is able to give me a 
confidence, (though they almoft create a hope) 
that thefe papers will meet with as kind an en- 
tertainment, as thofe of the fame hand, that 
have preceded them. And yet, without being 
wanting to my felf, I cannot but add, that by 
the help of their fuggeftions, who have urged 
the publication of thefe thoughts, I am not un- 
furnifhed with (at leaft) tolerable excufes for 
the things, that feem likely to ftand in need 
of any. 

I SHatt not much wonder to find it faid, 
that the book is, in general, far fhort of being 
an exact and finifhed piece. For perhaps few 
readers will be more of that mind, than the 
author is. But by way of apology, it may be 
reprefented, that moft of the following papers 
being written for my own private amufement, 
a good deal of negligence in them may appear 
as pardonable, as a carelefs drefs, when a man 
intends not, nor expects, to go out of his ftudy, 
or let himfelf be feen. And that which I now 
publifh being defigned, not to fatisfy the cri- 
ticks, but to gratify the devout, I hope it will 


be thought a venial crime, if in fome of thefe 


meditations I have not aimed to exprefs elo- 
quence, but only to cherifh piety. I fay in 
fome, becaufe there may be others (where a 
different ftyle was thought fitter) in whofe fa- 
vour I would produce fuch fuffrages, as would 
not be flighted, if. I were concerned to do 
any more for thofe papers, than excufe them. - 

Anp perhaps they, that fhall take the pains 
to try their fkill in making meditations indif- 
ferently upon the occurrences that fhall hap- 
pen, and wander no farther from the circum- 
ftances of their themes, nor lard. them any 
more with fentences and other paflages bor- 
rowed from the fathers, or the poets, than 
in-molt of the following papers I have done ; 
will not find the tafk fo eafy, but that they 
will think it reafonable to be mild in their cen- 
fures, and will difcern, that in fuch compo- 
fures, fome unaccuratenefs is fo hard to be a- 
voided, that it fhould not be hard to be for- 
given. 

I Know the want of uniformity in the ftyle 
of the enfuing reflections may fpecioufly e- 
nough be cenfured. For, not to mention, that 
fome of them are very long, and others very 
fhort ; it will be faid, that fome are written 
ih a very neglected, and others even in a luxu- 
riant {train ; and there may (perchance) ap- 
pear betwixt fome of them as great an inequa- 
lity as can eafily be found betwixt compo- 
lures, that are none of them excellent. Befides 


that the incoherence of the fubjects, together 
with the differing ways wherein they are hand- 
led; may make them look fo little of kin to 
one another, as fcarce to appear the produc- 
tions of the fame pen. But this uneven way 
of writing will poffibly be rather pardoned 
than wondered at, by thofe, that fhall be in- 
formed, 

Tuat the nature of this kind of compo- 
fures requires not any other, than a loofe and 
defultory way of writing. oo 

Tuart thele reflections arevery far from com- 
ing abroad in the order of time, wherein they 
were fet down ; but in that cafual order, where-. 
in, when I was engaged to tack them togetier, 
I was able to light on them among my ‘loole 
and forgotten papers. Many of which being 
difcovered to have been loft, when fome of the 
reft were to be at the prefs; I was fain, for 
the compleating of the number, to infert here 
and there fome of a much frether date, among 
thofe that were made (as fome know, who then 
read them) fixteen or feventeen years ago, 
when my ftyle could hardly be other than dif- 
fering enough from what it now is, 

Anp laftly, that the differing natures of 
feveral fubjects required, that the reflections on 
fome of them fhould be far longer than others. 
And as my wantof leifure, and fometimes of 
difpofednefs to write, induced me to make 
fome of my confiderations but fhort; fo I 
thought fit to let them pafs for their fakes, to 
whom, for want of timeor {fkill, the brevity 
of thofe may make them the fitter, and the 
more recommend them. 

Besipes what has been alledged againft 
the ftyle, I know it may be objected, that in 
fome of the meditations the fubjects are very 
mean, and trivial; and thatfuch themes are 
not worthy the being defcanted on. And in- 
deed, if I aimed at the writer’s advantage, 
more than the reader’s, I could eafily have left 
them out, and have fubftituted in their places 
fome others, that lie by me, Iefs liable to con- 
tempt. But I confefs, I did not think my 
felf obliged to publifh no meditations, but the 
leaft cenfurable ones that 1 had made ; .and di- 
vers of thofe intimated in the objection were 
purpofely inferted, when I was prevailed with 
to bundle up thefe loofe flicks into faggots, 
For then,. defigning this treatife for the benefit 
of the generality of devout readers, I thought 
it not amifs, amongft divers reflections, (fuch 
as moft of the fecond, and of the fourth fec- 
tions) more fuited to thole perufers that are 
either of the more intelligent fort, or good 
proficients already, to infert fome few me- 
ditations, of a more familiar fore, and eafier 
to be lighted on; to keep thofe from being 
difcouraged from trying to make occafional 
reflections, who may chance to have either 
barrenner fancies, or more unpractifed pens, 
than even I had then. And thofe (perhaps) 

who, 
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who, without fuch eafily imitable examples, 
would not be invited to make occafional me- 
ditations, may, by the practice of compofing 
them, grow fuch proficients in the art, as to 
furpafs fome, that defpife fuch humble be- 
oinnings. 

But as I fend abroad thefe papers without 
the author’s name, that I may have the greater 
Opportunity to hear other men’s opinions of 
them, and the lefs temptation to wave the 
complying with thofe that fhall feem rea- 
fonable ; fo if I fhall find, that fuch readers, 
as I efteem competent judges in an affair of 
this nature, fhall think, that thofe reflections, 
wherein I have complied with the weaker fort 
of perufers, may be better fpared, than I in- 
ferted ; I can eafily repair that fault in the 
next edition, (if thefe trifles fhall be thought 
worthy of another.) In the mean time, I pre- 
fume, that thofe devout readers, who may be 
concerned in this matter, will take it kindly, 
that I have, for their fakes, adventured to treat 
of fubjects too mean and barren to furnifh me 
with almoft any thing confiderable, fave the 
opportunities of manifefting, how low I can 
{toop to gratify fuch perfons. 

I Know it is a new thing, that I have 
ventured to put fome occafional reflections into 
dialogues. But the reader will be lefs ftartled 
at my deviating in this, and other things, 
from bifhop Hall’s way of writing occafional 
meditations, if I acknowledge, that not to pre- 
poffefs or biafs my fancy, I purpofely (till of 
late) forbad my felf the perufing of that elo- 
quent prelate’s devout reflections. Which in- 
timation being premifed, I fhall fubjoin, that 
when I wrote for my own divertifement, I 
fometimes took sine tO imagine two or 
three of my friends to be prefent with me at 
the occafion, that fet my thoughts on work, 
and to make them difcourfe, as I fancied per- 
fons, of their breeding and tempers, would 
talk to one another on fuch an occafion. And 
one of thefe, whom I call Eu/edius, being a 
Doctor of divinity ; two others (Eugenius and 
Genorio) being travellers and fine gentlemen ; 
and the fourth, (whom I name Lindamor) be- 
ing a learned youth, both well born and well 
bred ; I was apt to think, that fome of their 
conferences might be allowed to pafs among 
the other papers ; both becaufe novelty, and 
variety, are wont to be not unwelcome things, 
and becaufe this way of writing allows a {cope 
for diverfity of opinions, for debates, and for 
replies, which moft commonly would be im- 
proper, where only a fingle fpeaker is intro- 
duced. Not to add, that poffibly if this way 
of writing fhall be liked and practifed by 
fome famed and happier pen, that were able 
to credit and improve it ; it may afford ufe- 
ful patterns of an inftructive and not unpleafant 
converfation ; and fuch reflections, being of 
the nature of fhort and occafional effays, may 
afford men the opportunities of faying the 
handfomeft things they know, on feveral fub- 
jects, without faying any thine elfe of them, 
or filling above a fheet, or perhaps a fide of 
paper at atime. And the liberty, that this way 
of introducing fpeakers allows, brings with 

Vor. Il. 


it a conveniency, which it is more eafy for an 
intelligent reader to conjecture at, than it 
were difcreet for the writer to mention ex- 
prefly. 

ANOTHER novelty will probably be taken 
notice of in the following papers, where the 
fecond and fourth fections, though by far the 
Jongeft in the whole book, are intirely taken 
up ; the former only by meditations on accidents 
relating to an ague that once afflicted me ; and 
the tatter by thofe, that occurred to fome 
anglers by the river fide. But for this matter, 
{ prefume, it will not be difficulc to apologize. 
For having obferved men to be inclinable, 
either openly to object, or at leaft tacitly to 
fufpect, that in occafional meditations, that 
may hold true, which is (perchance not alto- 
gether undefervedly) faid of epigrams, that in 
moft of them the conceits were not fuggefted 
by the fubjects, but fubjeéts were pretended, 
to which the conceits might be accommo- 
dated ; Ithought, that to manifeft, that (at 
leaft, fome) writers of this kind of compofures 
need not have recourfe to the fufpected arti- 
fice, the fitteft way I could take was, by put- 
ting together, what the accidents of my ague, 
and of my angling journey, had fuggefted to 
me, to fhew, that it is very poffible for a perfon, 
that pretends not to a very pregnant fancy, to 
difcourfe by way of reflection upon the feveral 
circumftances, that fhall happen to occur to his 
confideration, though one fubject fhould re- 
quire above fifteen differing meditations, and 
the other above twenty. Not to add, that it 
was rather wearinefs and defign, than want of 
thoughts upon other paffages relating to the 
fame fubjects, that kept me from increafing the 
number of thofe reflections. 

As for the fimilitude, though fome would 
make me hope, that they willbe at leaft excufed; 
and though it were perhaps no great vanity 
for one, that does affiduoufly enough converfe 
with the works of nature and the productions 
of art, to think he has the means of furnifhing 
himfelf with pretty ftore and variety of com- 
parifons : yet for all this, I am not willing to 
quit my pretenfions toa fhare in the wonted 
effects of that common equity, which forbids to 
exact too accurate a likenefs in the making of 
comparifons, which orators confefs ought to 
be judged with indulgence, and without ex- 
acting a conformity in other attributes betwixt 
the things compared, provided there be a 
competent likenefs in reference to the parti- 
cular, wherein the collation or parallel is 
made. 

Awp if I have, on fome occafions, profe- 
cuted the refemblance through all the particu- 
larities, wherein the parallel could be made to 
hold, more fully and nicely than is ufual in 
ordinary comparifons; and if in fo doing I 
may have at any time a little ftrained the fimi- 
litude, the better to accommodate It to my pre- 
fent theme, and defign ; I have this to repre- 
fent, that to difplay refemblances to the full, 
and infift on their particular circumftances, 1s 
oftentimes no more than the nature of thefe 
compofures does allow, if not require; and 
that, on fuch occafions, to ftretch the parallel 
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as far as it can well be made to reach, is but a 
venial fault, which many readers are difpofed 
not only to pardon, but to like. As if, in 
fome cafes, it fared with fimilitudes as with 
bows, which they though they may be beht 
fo forcibly, as to be thereby broken or fpoiled; 
yet by being ftrained fomewhat more than 
ordinarily, they acquire a greater ftreneth, and 
enable the arrow to pierce farther, and to 
makea fmarter impreffion, than elfe it would. 

Tue protafis (as rhetoricians call the firft 
part of a comparifon) may in fome of the fol- 
lowing reflections appear to be too much am- 
plified, and needlefly to lengthen the medita- 
tion, But not to urge, that fometimes the 
more confpicuous adjuncts of the fubjecét were 
fo mean and barren, that there was a kind of 
neceffity to exaggerate, or to expatiate upon 
little circumftances to invite attention; the 
protafis, wherein we difplay and confider the 
minute particularines of the theme, being the 
gtound-work of all the reft, and it being far 
more eafy to fay little, than much, with equal 
peéftinency upon a fubject; I thought it not a- 
mifs; to afford unpractifed readers the moft 
affiftance of examples in fuch cafes, wherein it is 
probable they will moft need it ; efpecially fince 
Ke, that has accuftomed himfelf to write copi- 
Gufly, may eafily contract his difcourfe when 
he will, by omitting as many: paffages as he 
pleafes ; and it 1s far more difficult for a be- 
ginnéer to fupply barrennefs, than retrench f{u- 
perfluities. Which are not always fuch faults, 
but that I remember fome great mafters in the 
art of otatory have pronounced redundancy 
to bea good fign in a young writer, as taking 
it for a mark of a fruitful and exuberant fancy, 
that, in its productions, there is fomething to 
be cut off. So that if there fhould be found 
4ny luxutiant expreffions in fome of thofe 
thoughts, that were written down, when I had 
not yet attained my 19" or 20%” year, when 
I might be allowed’ to write not always to em- 
ploy, but fometimes to amufe my felf ; I may 
hope, that the fame youth, that was my temp- 
tation to write them, may prove my excufe for 
having written them, as it may for leavingthem 
unexpunged ; that as I defire to invite as well 
young sentlemen as other readers, to pen oc- 
cafional meditations, fo I find, that fome of 
the readers, I ath willing to pleafure, do as 
little diflike that luxuriant way of writing now, 
as I did then: as youths and ladies oftentimes 
bétter relifh muft than wine. 

I Know too, that theré may be found, in 
fomeof thofe protafes, divers paflages, and par- 
ficularly fome defcriptions (that often make a 
ereat part of them) which to fome readers will 
not feem noble and gaudy enough. But to 
fiich perufers it may be feprefented, that a 
fuitablenef$ to the theme, how mean foever it 
be, may véry well, as a piece of decorum, be 
allowed to a writer, and in few cafes more than 
in point of defcription’s ;° and that thefe being 
But pictures drawn (with words inftead of co- 
loufs) for the imagination, the fkilful will ap- 
prove thofe moft, that produce in the mind, 
not the fineft ideas, but the likeft; asa cri- 
fick indnnhing will more prize the pitture of 
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an old meagre Sibyl, where the wrinkles and 
the fallow {kin are drawn exactly to the life, 
than a dozen ordinary pictures of the fpring, 
(which yet are wont to charm vulgar eyes) 
though the youthful face, whieh reprefents that 
florid feafon, have as gaudy colours upon the 
cheeks and lips, as imbellifh the rofes and 
lites, which compofe the chaplet that adorns 
the head. 

Anp poffibly there will be found other rea- 
ders (and thofe too fkilled tn rhetorick) that 
will accufe fome other of eur meditations, as 
being too elaborate, or too pompous, for the 
themes, whereunto they are accommodated. 
But having laid by a competent number of 
thofe lately mentioned reflections, wherein I 
aimed chiefly at inviting and affifting réaders 
of meaner capacity; I confefs, that in the o- 
ther meditations, aiming either at my own 
divertifement, or the gratifying another fort 
of perfons, I allowed my felt to make choice 
of fueh applications of the objets I confidered, 
as I thought every body would not fo eafily 
lighton. And, provided the refleétions were 
not ftrained, nor too far fetched, I thought 
it not amifs they fhould be fomewhat {urpri- 
fing ; thatI might by the way of handling the 
{libjects I was to treat of, ingage an attention, 
which otherwife I could fearce expect for fuch 
unpromifing themes. I know, that if the 
judgment of fome fevere criticks were as in- 
fallible as themfelves think it, the ftyle of 
fome of the following reflections would feem 
difproportionate to fuch mean and trifling fub- 
jects. I do not perhaps ignore what rheto- 
riclans are wont to teach, of what they call 
the three differing characters of writing; I 
have read thofe difcourfes, that Cornificius pro- 
pofes as the patterns of the fublime, the mo- 
derate, and the humble way of expreffine 
one’s {elf on differing occafions; and I have 
been taught, and willingly acknowledge, that 
all themes are not fo well capable of that 
character, which they call fublime ; and that, 
according to the nature and dignity of the 
fubjeéts that one treats of, the manner of hand- 
ling them ought to bevarted. But if I were 
much concerned in this matter, I might re- 
ply, that notwithftanding all this, I know, 
that even the artifts themfelves do not {fo per- 
feétly agree about the defining of thefe mat- 
ters ; and the grand rule about thefe characters 
being only, that the laws of decorum (or, as 
the French call it d1en-feance) be not violated, 
in the eftimate of that decorum, I feeno great 
réafon to confine my felf to the magifterial 
dictates of either ancient or fcholaftick writers, 
For, living in this age, and in this part of the ° 
world, where we are not like to have thofe 
for readets, that died before we were born, I 
fee not why one may not judge of decorum 
by the examples and practices of thofe au- 
thors of our own times and countries, whofe 
writings ate generally efteemed by judicious 
men. 

AND certainly, in the judging of what ts 
decent on particular occafions, we muft as well 
confider, who it is that is introduced as the 
{peaker, as what it is he fpeaks of. And 
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though it be improper to do what thofe have 
done, that have unadvifedly made fhepherds 
and nymphs difcourfe like philofophers or do- 
tors of divinity; yet when the writer either 
{peaks himfelf, or introduces any, whom he 
reprefents as intelligent perfons ; they may be 
allowed, even about things ordinary and mean, 
to talk like themfelves, and employ expreffions 
that are neither mean, nor ordinary, As Virgil, 
in his admired Georgicks, does in fome paf- 
fazes, where he treats of contemptible infects, 
fpeak of them in fo noble and lofty a ftrain, 
that when he mentions multitudes of ants, one 
would think he were fpeaking of an army of 
Moors; and when he gives an account of 
bees, his expreffions about theircommon-wealth 
would fcarce mifbecome the majefty of that 
Rome. Such paffages do, notwithftanding the 
great difparity of themes, make the ftyle of 
his Georgicks as well noble (if not ftrictly 
heorick) as that of his Aéneids ; and when he 
writes of ants and flies, he does it ina ftrain 
worthy of the fame pen, that fo loftily defcribes 
the deftruction of Zrey, and the adventures of 
that hero, whom he would have to be (thought 
not immediately) the founder of Rome. 

I Wit not fay, that fince there is a mode 
in language as well as in clothes, I fee not, 
why the tafhion, that now-a-days allows our 
gallants to wear fine laces upon canvafs and 
buckram, might not warrant the tricking up 
of flight fubjects, with the richer ornaments 
of language : nor will I examine, whether men 
may not except againft the authority of fome 
jejune writers, that taking upon them to pre- 
{cribe the laws of ftyle, make fo many of their 
precepts negative, that one may fufpect them 
indited not fo much by fkill, as envy ; which 
makes fuch affuming law-givers miftake the 
impotence of a barren fancy for the fkilfulnefs 
of acritical judgment, and (valuing only the 
ideas they think they can reach) condemn what- 
ever they defpair to imitate. And, from thofe, 
that would be thought to cenfure the moderns, 
but out of a veneration for the ancients, one 
might, methinks, reafonably expect but light 
cenfures for employing upon occafion that 
noble figure of rhetorick called hyperbole; 
fince I fhould be loth to ufe it often, with no 
more referve, than thofe great orators, Tu//y and 
Lfocrates, have fometimes done before me, But 
a juft debate of the rules of eftimating the de- 
cency would take up fo much room, as mutt 
make it improper for this place; where all I 
contend for is, that though when one treats 
of various fubjeéts, fomewhat differing ftyles 
are indeed to be accommodated to them ; yet 
this is to be fo done, as ftill to preferve a cer- 
tain dignity in expreffions. So that a writer 
may be fometimes engaged by his fubject to 
ufe a lofty ftyle, but without ever being ob- 
liged to employ an abject one; though in- 
deed in fome cafes he may be allowed to ftoop 
below what he is bound to, and forbear foar- 
ing, as well as avoid creeping. Nor am I, 
for my own part, much concerned to infift here 
on the fubject I juft now declined to debate. 
For if I mif-remember not, Cicero himfelf, as 
well as fome fucceeding orators, allow in di- 


vers cafes to fhift characters, even in the fame 
difcourfe, according to the differing particu- 
lars, that happen to fall under confideration ; 
and fome of them add this reafon, that hence 
there will arife variety, which 1s wont to be a 
welcome thing. And toapply this to the oc- 
cafional reflections, that may be concerned in 
this debate, I muft defire the reader to take 
notice of thefe two things: the one, that 
though the thing it felf, which fets a man’s 
thoughts at work, may be but mean in other 
regards, yet that, which the reflector pitches 
upon to confider, may be of another nature ; 
as though the glow-worm, which afforded me 
the IV**, reflection of the V® fection, be but 
a {mall and contemptible infeét, yet the light, 
which fhines in his tail, and which makes the 
chief theme of the meditation, 1s a noble and 
heavenly quality, and might have juftified the 
having many things faid of it, for which the 
fublime character would have been the moft 
proper. The other particular I meant to point 
at, is, thatoftentimes, when the protafis, or 
former part of a reflection, is {pent upon con- 
fidering fome meanand trivial fubject, the apo- 
dofis, or reddition, contains fuch an appli- 
cation of what one was taking notice of in the 
fubject, that the thing pointed at may be 
fome important moral inftruction, or perhaps 
fome theological myftery ; and confequently 
may require and juftify another than the for- 
mer humble ftyle, and admit all the quicknefs 
of expreffion and the richeft ornaments, that be- 
‘long to thofe two higher characters, which rhe- 
toricians call the fubtil, and the magnificent. 
But if I fhould now and then deviate from 
bounds, which, not being confpicuous, it is 
difficult never to fwerve from, I have this pe- 
culiar apology to make for fuch aberrations ; 
that writing for the moft part of themes wholly 
new, and untreated of by others, J muft needs 
want the affiftance of examples to regulate or 
authorize my expreffions ; about which I need 
not be yet very follicitous, if I may truft a 
learned and applauded writer (whofe cenfure I 
defired) that is both able to judge fkilfully, 
and wont to judge freely. 

Tuese things I have the more carefully in- 
fitted on, becaufe I would not have thofe in- 
genious perfons, that may chance to caft their 
eyes on thefe papers, to be tempted by any 
imperfections of mine, to think otherwife of 
occafional meditations, than that though there 
be fome, yet there are not very many, of 
their themes fo low and contemptible, but 
they are capable of affording reflections of an- 
other nature to them, that are dextrous in 
making application of things. And I would 
not have fuch difcouraged from hoping to find 
in many themes, that feem defpicable at firft 
fight, fome hint or other, that may give thofe, 
that have wit or eloquence, opportunity enough 
to difplay thofe qualities. For as there is a 
great difference betwixt fuch writers, and 
common ones; fo it is very material by whac 
pens the fubject is treated of ; and extraordi- 
nary perfons, in eftimating what they are like 
to perform, muft not only confider the un- 
promifing nature of their fubje¢t, but the acti- 
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vity of their own fancy, and the pregnancy of 
their own wit. For though the {tars cannot, 
the luminaries can, clothe the light and wan- 
dering vapours of the air with the colour of 
pold, and of rofes; and the fun, by his pierc- 
ing and improving beams, cannot only make 
diamonds fparkle, and rubies flame, but by 
his aétion upon an obfcure cloud can make 
even that exhibit all thofe glorious and charm- 
ing colours, for which we admire the rain- 
bow. 
Awp, that the following papers may prove 
to fuch perfons the leffer temptations to under- 
value and mif-judge of this kind of compofures ; 
I am firft to advertife the reader, that they are 
capable of fo much greater variety, than the 
following treatife prefents, that befides the 
vatt multitudes of particulars unmentioned in 
it, that may be added under thofe heads, 
to which the enfuing meditations are referred, 
there are feveral diftinct forts or kinds of occa- 
fional thoughts, (fuch as thofe, that are made 
upon texts of fcripture, or relate to Jefs fami- 
liar points of divinity, or other learning, or 
contain hiftorical applications, &%¢c.) upon 
which J have, out of hafte, and other reafons, 
purpofely forborn (though not to write, yet) 
to publifh reflections, And in the next place, 
I muft here frankly acknowledge, that many 
of the enfuing reflections are fo far from being 
the beft, that even no better a pen than mine 
could make, that they are much inferior to di- 
‘vers, that I have already made; though (for 
allowable confiderations) I have forborn to pub- 
lifh them. And I muft confefs, that I am 
more beholden to my occafional reflections, 
than they are to me. For, whereas they have 
‘furnifhed me with divers of the thoughts, 
which have been the favourableft entertained 
by the readers of my other books of devotion; 
I did much impoverifh thefe papers, that pro- 
feifedly contain my occafional reflections, by 
- not only leaving, but taking out of them fe- 
veral things, which were the moft likely to 
have recommended them; that I might ac- 
commodate other writings, for which I had a 
ereater kindnefs or concern. 
As for the Difcourfe of Occaftonal Reflections, 
all that I fhall fay of it, 1s, that confidering 
how early I attempted that fubjeét, and that I 
‘was fain to repair, as well as r could, the un- 
féafonable mils of divers papers belonging to 
it, when I difpatched it to the prefs ; confider- 
ing thefe things (I fay) Idefpair not, but that it 
will be thought, that I have not faid nothing 
_in favour of a fubject that hitherto had {o little 
faid to recommend it, that even the eloquent 
* mthe Bifhop'Aai/*, employing but fome lines, not 
pe * pages, upon the praife and utility of it, (which 
side, where. he mentions but in very general terms) left 

me to find out, by my own thoughts and ex- 
whole a~ perience, the various confiderations, by which 
mounts not TY have endeavoured to difplay the ufefulnefs of 


of hist © the way of thinking I would invite to. Which 
preface. I have further manifefted, by applying to that 


{cope divers paffages of fcripture, (which the 
‘reader muft therefore not wonder, if he do 
‘not now meet with) as texts, that either by 
way of example, or upon other accounts, be- 
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long to what I have written about the method 
of making occafional reflections, 

It is true, the difcourfe may feem fomewhat 
incompleat, becaufe of the omiffion of this way, 
that is more than once mentioned in it. 

But though the loofe papers, wherein that 
method, and divers examples of it, are fet 
down, were lying by me, when I tacked up 
thofe that now come abroad ; yet my occafions 
eafily prevailed with me to continue to fupprefs 
them. For though I did not much {cruple to 
comply with my hafte, and avocations, by 
forbearing to {well a book, whofe bulk already 
much exceeded my intention; becaufe thar, 
as the papers, that now appear, were extorted 
from me, fo I confefs, that I was not fond of 
expofing thofe, that I had an expedient to keep 
back: but that { think it very fit to obferve, 
firft, whether the reception, that the following 
‘meditations will find, will make me and others 
think it worth while to have the ways pub- 
lifhed, that I was wont to ufe in making them. 

I Hap almoft forgot to intimate, that fome 
urgent avocations having obliged me to fend 
the following treatifé to the prefs without read- 
ing it over my felf, I now find, that my hafte 
will make me need an apology to thofe readers, 
that expect to have the paffages and phrafes of 
{cripture printed in a difcriminating letter, and 
quoted in the margin. For though in books of 
pofitive, or of controverfial divinity, I confefs 
I have often obferved a margin, ftuffed witha 
multitude of citations, to contain divers fo un- 
concluding, if not impertinent, that the num- 
ber does better fhew the author’s memory than 
hisjudgment; yet in books of devotion, I am 
not much averfe from complying with the ge- 
nerality of readers, who expect to be informed 
by the margin, where they may find thofe fto- 
ries, and expreffions, which their being bor- 
rowed from an infpired book, make more ope- 
rative and emphatical. But I muft on this oc- 
cafion further intimate, that as to thofe citations 
of paffages of {cripture, wherein I may feem to 
have mif-recited the words of the text ; though 
as tofome of them, that were fet down when I 
had not a bible or concordance at hand, my 
memory may have deceived me as to the words 
(which is no more than has often happened to 
the fathers themfelves in the like cafe, and is a 
venial fault, where dogmatical or polemical 


“divinity are not concerned) yet oftentimes my 


variations from the Englifh verfion were made 
on purpofe. For having had the curiofity to 
get my felf inftructed, as well by Jews as 
Chriftians, in the eaftern tongues (efpecially 
the Hebrew,) I thought I need not ftriétly con- 
fine my felf to the words of our tranflators, 


‘whenever I could render the meaning of a text 


in fuch terms as to me feemed proper or ex- 
preffive ; or, without injuring the fenfe of the 
Hebrew or the Greek, could better accommo- 
date my prefent purpofe. 

Now whereas fome may think, that in this 
preface I employ excufes, that feem (fome of 
them) not to agree with one another; I de- 
fire it may be confidered, that the meditations 
they relate to, being not only written upon dif- 


fering fubjeéts, bue (which is mrore). defigned 
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for very differing ufes (fome of thofe difcourfes 
being intended to invite the more unfkilful, 
and encourage the more defpondent fort of 
readers, and others, to entertain proficients) 
it was but requifite, that I fhould, by every dif- 
fering (and, perchance, feemingly repugnant) 
confiderations, give an account of fuch differ- 
ing ways of writing them, as fuch diftant fub- 
jects, and my fcope, required. 

Bur what if it fhould fare with me now, as 
it has done on other oc¢afions, on which my 
friends have accufed me, of framing more ob- 
jections againft my felf, than were afterwards 
made again{ft me by my- readers? I dare not 
fay itis impoffible, but that this may prove the 
cafe. Butif it dofo, I-fhall not yet. think my 
felf to havé altogether miffed my aim in what 
I have hitherto reprefented. For I have men- 
tioned the more particulars, and difcourfed the 
more largely of them, that if they prove not 
needful apologies for my reflections, they may 
prove ufeful corfiderations for thofe, whom I 
would invite to exercife their pens in fome fuch 
way of writing ; divers of whom will probably 
be encouraged to venture upon making fuch 
compoftrres, when they find .excufes for divers 
of thofe things, that are the moft likely to be 
thought to blemifh fuch effays, (or difhearten 
beginners from attempting them) to be drawn 
up already to their hands. But as for my own 
particular, if I could make none of the apolo- 
gies now infifted on for the imperfections im- 
putable to this treatife; yet I fhould not be de- 
ititute of a very juft excufe for the publication 
of it. For divers devout perfons, that had 
more partiality for thefe writings, and lefs 
tendérnefs of my- reputation, than I could have 
wifhed, having long follicited the publication 
of thofe they had in their hands, were atlength 
fo refolved to effect it, that, in fpite of the 
promifes I at length made them to comply 
with their defires, when fOme other writings | 
was then about! fhould'bé -difpatched.; I was 
fain to make ufe of a legal artifice to hinder 
for a while at the Stationers hall the publica- 
tion of divers papers, that I had not fo much 
as read over. 

But I confefs I take notice of thefe paffages, 
rather to excufe thofe imperfections, which 
hafte may have occafioned in thefe immature 
productions, than to apologize for writing on 
fuch a fubject. For fo many advantages, that 
may accrue to a devout and fkilful perfon, 
by affiduoufly making of occafional me- 
ditations, have been difplayed in the difcourfe, 
that is premufed to thofe that follow ; that I 
hope the former part of this book will fuffici- 
ently apologize for my having written the 
latter ; efpecially if to the other particulars pro- 
pofed in the newly named difcourfe, as things 
fit to recommend that kind of thoughts, [here 
be allowed to add, that a man’s devotion may 
not alone be cherifhed by occafional medita- 
tions, upon the account of thofe, which every 
private Chriftian makes for himfelf, but by the 
help alfo of thofe, which he finds made by o- 
thers, or intends for them. For not only whilft 
pious reflections are making, they are proper 
to inftruét the mind, and warm the affections ; 
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have been made already, either by our telves or 
others, do revive the memory of thofe good ;; 
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plied us with religious, and handfome reflecti- 3p. Hall 


ons, upon the moft obvious works of nature, é /: 


Pro- 


and the moft familiar occurrences of human’ 


life, devout perfons will have the advantage 
to live almoft-furrounded either with inftruc- 
tors, or remembrancers. And when they want 
{kill, or are indifpofed to extract {piritual things 


out of earthly ones, they may, without rack- 


ing their invention, be furnifhed with good 
thoughts, upon many. abjects, by their me- 
mory. For (as I elfewhere more fully declare, } 
thofe truths and notions, that are dreficd up in 
apt fimilitudes, pertinently applied, are wont 
to make durable impreffions on that faculty ; 
infomuch that though I am far from, pretending 
any of the reflections to be met with in the follow- 
ing treatife, to be made of that nature; yet fuch 
as they are, divers confiderable perfons of dif- 
fering ages and fexes have been pleafed to fay 
(which is an advantage may richly recompenfe 
more trouble than thofe writings coft me) that 
they fcarce ever fee fuch or fuch particular 
things, on which I have written reflections, with- 
out remembering both thofe thoughts, and their 
author, So that they, who have {fo eafily at- 
tainable things, as happier pens than mine, in 
fetting down occafional meditations, may have 
the fatisfaction of making almoft the whole 


world a, great * Conclave Mnemonicum, and a* So rhey 
well furnifhed Prompituary, for the fervice of¢#// acer- 


piety and virtue, and mayalmoft under every 
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For in the {pjritual warfare, where our adver-yereby to 
fary_is the old ferpent, ftratagems are as law- /elp the 
ful as expedient ; and he that gets the victory, ”””?”?- 


whether or no he wins reputation by the man- 
ner, is fure to obtain (a greater recompenfe) 
glory, by the fuccefs. A teacher 1s not obliged 
to imitate Alexander, who, upon a difputable 
punétilio of gallantry, that was neither wife nor 
charitable, refufed to fteal a victory. For the 
prophet Nathan {crupled not to deceive David, 
that he might reclaim him, and furprize him 
into a confeffion of the criminoufnefs of his 
fault, And the Apoftles being termed by their 
mafter, ji/bers of men, were warranted to make 
ufe of baits, ‘as well as hooks, and nets. And 
our Saviour himfelf, by the parable of the 
wicked hufbandman, that ufurped the vine, 
drew the Pharifees to an acknowledgment, 
which they ftarted from as foon as they per- 
ceived what they had done. And the fame 
divine teacher. did fo frequently imploy fictions 
to teach truths, that to condemn figurative and 
indireét ways of conveying even ferious and fa- 
cred matters, is to forget, how often Chrift 
himfelf made ufe of parables. And I am the 
lefs troubled to fee fome thoughts of mine, 
which, though unpolifhed, have a natural 
tendency to inveigle men (if [ may fo {peak) 
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into piety and virtue, thruft abroad into the 
world; not only becaufe I fee no reafon to de- 
{pair, that even as to the moft obnoxious of 
thefe meditations, the examples they afford may 
make them ufeful, when the things they con- 
tain do not make them confiderable and equita- 
ble, readers will rather pity, than admire to find, 
that an author does not foar, whilft he is clog- 
ged or deprefled by the meannefs of his fubject. 
But becaufe fome experience feems to promife, 
that their novelty and variety will procure the 
book in general a favourable entertainment ; 
and, indeed, if I had written in a more ufual 
or amore folemn way, I fhould, perchance, 
have had no readers but divines, or humanifts, 
or devout perfons, or defprfers of the world, or 
(in a word) the mafters, or lovers of that one 
kind of learning, to which my fubject did be- 
long : but treating, as I do, of whatever chan- 
ced to come in my way, and confequently of 
many very differing and unufual things, cu- 
riofity will probably invite both the learned 
and the devout; both gentlemen and ladies ; 
and, in a word, inquifitive perfons of feveral 
kinds and conditions, to caft their eyes upon 
thefe reflections; which, by their variety and 
fhortnefs, will have this advantage, towards 
the making them entertained with patience, 
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that fcarce any of them will’ give him, thag 
perufes them, above half a quarterof an hour’s 
exercife of it. 

Awnp asI thought it not any fault to have 
a regard to what was like to pleafe a good 
part of the readers I wrote for, (though it 
would not elfe perhaps have pleafed me, any 
more than it will the nicer palates of the cri- 
ticks;) fo if thefe trifles chance to meet with 
half fo kind a reception from the. publick, 
as they have had from particular perfons, I 
fhall not, perhaps, want the confolation, which 
may be derived from the judgment of a great 
mafter of wit, who fcrupled not to affirm, 
that he had rather his entertainments fhould 
pleafe the guefts, than the cooks. Though 
they, that would compleat the good fortune of 
thefe papers, may do it more effectually, by 
addicting themfelves (as confiderable perfons 
have been of late induced to do) to write oc- 
cafional reflections (how excellent foever they 
may prove) than by being kind to thefe ; fince 
having written them, not to get reputation, 
but company, I cannot but be unwilling to 
travel alone; and had rather be out-gone 
than not at all followed, and furpaffed than 
not imitated, 
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Pm AE way of thinking, whole pro- 
: ductions begin to be known by the 
@ name of Occafional Meditations, is, 
if rightly practifed, fo advantage- 
ous, and fo delightful, that it. is pity the 
eteateft part, even of ferious and devout per- 
fons, fhould be fo acquainted with it: and 
therefore, dear fifter, your defire to bring this 
way of meditation into requeft with fome of 
our. friends is that, which I cannot difap- 
prove. But.I am fo far from haying the va- 
nity to think, that the trifles of this kind, 
your commands make me trouble you with, 
would recommend. occafional refleftions to 
thofe, whofe eyes they were not meant for, 
that I think my felf obliged to premife fome- 
thing touching the ufefulnefs of this way of me- 
ditating, left the carelefs and unpolithed in- 
{tances you will, I fear, meet with, amon 
thofe I now prefent you, fhould difparage an 
I 


LL. 


bring a prejudice upon compofures of this kind 
in general : wherefore, judging it requifite, to 
premife fomething touching this-way of think- 
ing, I fhall forthwith apply my felf to that 


tafk; And I'fhould judge it a very natural di- 


{tribution to divide the following difcourfe in- 
to two parts ; the’ firft of which fhould contain 
fome invitatietts: to. the cultivating: this fort of 
‘meditations, “atid! the: latter fhould offer fome- 
thing by way ef method, towards:the better 
framing of then! But left I fhould at this 


‘time be hindere‘from treating of eaelr of 


them’ diftinctly, I wilt at ‘prefent omit that 
divifion, and éndeavour in recompenfe fo to 
deliver the motives I am ta propofe, that the 
firft part of the difcomrfe may rot appear maim- 
ed, though it bé unatténded ‘by the 'fecond’ 
and yet the particulars. that might compofe 
the fecond, may (if -it prove’ convenient to 
mention them at thig ‘egy /bUigotnmodioufly 
enough inferred in opportune places of therfirtt. 
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OF inducements to this exercife, I might 
perhaps name Miahy ; but, for order’s fake; I 
fhall comprize them in the enfuing five; the 
firft whereof will take up the prefent fection, 
and the remaining four, as many others, 


CHAP I. 


ND firft, the way of meditating, I 

would recommend, conduces to keep the 
foul from idjenefs, and employments worfe 
than idlenefs ; for while a man’s thoughts are 
bufied about the prefent fubjetéts of his reflec- 
tions, our ghoftly adverfary is difcouraged to 
attempt that foul, which he fees already taken 
up with fomething, that is at leaft innocent, if 
not good. If I had not elfewhere difplayed the 
evil and danger of idlenels, and reprefented it 
as a thing, which though we fhould admit not 
to be in it felf a fin, yet may eafily prove a 
greater mifchtef than a very creat one, by at 
once tempting the tempter to témpt us, and 
expofing the empty foul, like an uninhabited 
Place, to the next paffion or temptation, that 
takes the opportunity to feize upon it: If 
{{ fay) I had not elfewhete difcoutied ar large 
againit idlenefs, I might here reprefent it as 
fo formidable an enemy, that it would appear 
alone a fufficient motive to welcome our way 
of meditation; that it banifhes idlenefs. He 
that is verfed in making refleCtions upon what 
occurs to him; he that (confequently) has the 
works of nature, and the ations of men, and 
almoft every cafualty, that falls under his no- 
tice, to fet his thoughts on work; fhall fcarce 
want themes to employ them on : and he that 
can (as it were) make the world vocal, by 
furnifhing every creature, and almoft every oc- 
currence, witha tongue to entertain him with, 
and can make the little accidents of his life, 
and the very flowers of his garden, read him 
lectures of ethicks or divinity ; fuch a one, I 
fay, fhall fearce’ need to Aly to the tavern, or 
a worle plate to get a drawer, or gamefter 
(perhaps no better qualified) to help him to 
get rid of his time : fuch 4 one will rather pity, 
than purfue thofe, who think it their privi- 
lege to {pend their whole life in diverftons 
from the main bifinefs of it ; and out of an un- 
fkilful, and ill-poverned felf-love, are come 
to that pafs, that- they cannot endure to be 
with themielves. Such a one will not need to 
frequent the company of thofe camefters, that 
are fure to lofe that, which all their winnings 
will never be able to buy, or to redeens and 
expofe themfelves coldly to as many caflalties, 
as even war could threaten ; and voluntarily 
tempt’thofe paffions it is the tafk of wifdom 
to decline, and a virtue to fupprefs ; lofing 


* nothing but their time, without lofing their 


patience too, and commonly a great part of 
that reverence and fubmiffion they owe to him, 
of whom the fcripture tells us, that even of 
lois themfelves, the whole difpofal is his. Nor 
will he heed, for want of knowing what to do 
when he isalone, to make it his almoft daily 
imployment, to-make impertinent vifits to 
unfanctified companies, where fometimes he 
he may lofe his good name, often his in- 
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nocence, oftner*his zeal, and always his 
time. 

AND as the exercife, I would perfuade, will 
help to keep us from idlenefs; fo will it, to 
preferve us from from harbouring evil thoughts, 
which there is no fych way to keep out of 
the foul, as to keep her taken up with good 
ones ; as hufbandmen, to rid a piece of rank 
Jand of weeds, do often find it as effectual a 
courfe to fow it with good feed, as to cut them 
down, or burn them up. And _ indeed, the 
thoughts of many a perfon, are oftentimes {0 
active, and reftlefs, that fomething or other 
they muft, and will perpetually be doing; 
and lilce unruly foldiers, if you have not a care 
to imploy them well, they willemploy them- 
felves ill. 

WHEREFORE, when a man hath once ren- 
dered this way of thinking familiar, fometimes 
the fubject of his meditation will lead him to 
thoughts, and excite affections, full of. fere- 
nity, and joy, like thofe fair mornings, where 
the cloudles beams, and cherifhing warmth 
of the fun, inviting the lark to afpire towards 
héaven, make hér at once mount and fing; 
and when the mind is raifed to fuch a wel- 
come and elevated ftate, to liften to an_or- 
dinary temptation, aman mutt forgo his plea, 
fure, as well as violate his duty, and in: the 
difference betwixt the imployment that bufies 
him, and that whereto he's {ollicited to ftogp, 
he will eafily difcern, that his innocence will 
not be the only thing, that he would lofe by 
fo difadvantageous a change ; and fometimes 
too, whether or fo the imployment, that bufies 
his thoughts, happen to be fa delightful, it 
will however appear to be fo confiderable, that 
tt will feafonably furnifh him with that excel: 
lent anfwer of Nehemiah to thofe, that would 
have diverted him from building of thetem- 
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ple, to come to a treaty with them, [am daing Nehem. 
a great work, (and fuch. indeed is the ferying ¥1 3- 


God, and the improving the mind, wherher 
we confider its importance, or its difficulty) 
jo that I cannot come down: why fhould the 
work ceafe, whilft I leaue it, and come down to 
you? Which laft expreffion fuits very well 
with the prefent cafe ; fince,-when a pious foul 
is Once. got upon the wing of contempktion, 
the muft defegnd and ftoop to exchange her 
converfe with heavenly objects, for one with 
earthly vanities; and much more muft fhe de- 
bafe and degtade herfelf, if the things fhe is 
tempted to, be luits, which fhe will thence 
clearly difcern, to be as Tow as the hell rhey 
belong to, and delerve, rail 
AND as thefe objects will afford employ- 
Ment enough to our reflector, fo will the 
wholefome inftructions they will fuggeit, incling 
him to fhun thofe ways of wafting his time, 
which they enable him eafily to avoid. For 
I have obferved this differehce, betwixt ghoftly 
dangers, and ordinary ones, whereas in mili- 
tary hazards, thofe, that arethe moft forward. 
to thruft themfelves into dangers, are com. 
monly the beft able to furmount them ; they, 
on the contrary, are wont to be the molt 
fearful of temptations, that are the moft re- 

folved, and beft qualified to refift them. 
| CH AP. 
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CHAP. III. 

OR will the Meleteticks (or way, and 

kind of meditation) I would perfuade, 
keep men alone from fuch grofs and notorious 
idlenefs ; they may be afked the queftion, pro- 
pofed by the houfholder in the gofpel, Why fiz 
ye bere all the day idle? But this way of think- 
ing may in part keep men fromi the lofs of 
fuch fmaller parcels of time, as though a meer 
moralift would perhaps cenfure the neglect of 


them in others, yet a devout perfon would 


condemn it in himfelf; for betwixt the more 
{tated employments, and important occurrences 
of human life, there ufually happen to be in- 
‘terpofed certain intervals of time, which, 
though they are wont to be neglected, as be- 
ing fingly, or within the compafs of one day, 
inconfiderable ; yet in a man’s whole life, they 
may amount to no contemptible portion of tt. 
Now thefe uncertain parenthefes, (if I may fo 
call them) or interludes, that happen to come 
between the more folemn paffages (whether 


‘bufineffes, or recreations) of human life, are 


wont to be loft by moft men, for want of a 
value for them, and even by good men, for 
‘want of fkill to preferve them: for though 
they do not properly defpife them, yet they 
neglect, or lofe them, for want of knowing 
how to refcue them, or what to do with them. 
‘But as though grains of fand and afhes be a 
part; but of a defpicable {mallnefs, and very 
eafy, and liable to be fcattered, and blown a- 
‘way ; yet the fkilful artificer, by a yehement 
fite, brings nutnbers of thefe to afford him that 
noble fubftance, glafs, by whofe help we may 
both fee our felves; and our blemifhes, lively 
reprefented, (as in looking-glaffes) and difcern 
celeftial objects, (as with telefcopes) and with 
the fun-beams, kindle difpofed materials, (as 
with burning-glaffes :) fowhen thefe little frag- 
ments, or parcels of time, which,. if not care- 
fully looked to, would be diffipated, and loft, 
come to be mariaged by a fkilful contemplator, 
and to be improved by the celeftial fire of de- 
votion, they may be fo ordered, as to afford 
us both lodking-glaffes to drefs our fouls by, 
and perfpectives to difcover heavenly wonders, 
and incentives to inflame our hearts with cha- 
rity and zeal, And fince goldftniths and re- 
finers are wont all the year long carefully to 
fave the very fweepings of their fhops, becaufe 
they may contain in them fome filings, or duft 
of thofe richer metals, gold and filver ; I fee 
not why'a Chiiftian may not be careful, not to 
lofe the fragments and leffer intervals of a thing 
incomparably more. precious than any metal, 
time : efpecially, when the improvement of 
them, by our Meleteticks, may not only re- 
deem fo many portions of our life, but turn 
them to pious ufes, and particularly to the 
great advantage of devotion. | 

Awnp indeed, the affairs and cuftoms of 
the world, the employments of our particular 
callings, the allowable recreations, that health, 
or wearinefs requires, and the multitude of, 
unforefeen, and fcarce evitable avocations, 
that are wont to fhare our time among them, 
leave us fo little ‘of it, to employ in the fet and 
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folemn exercifes of devotion, and make thofe 
fo unfrequent, that our hearts are in great 
danger of being, by the bufinefs, and plea- 
ures, and hurry of the world, if not perverted 
from ‘afpiring to, at leaft too long diverted 
from enjoying communion with God, and 
kept too much ftrangérs to him; if in the 
Jong intervals of our more folemn exercifes of 
devotion, we be not careful to lay hold on the 
fhort and tranfient opportunities of cherifhing, 
and reviving that grace inus, and do not by 
the rifes given us by the things that occur, take 
occafion to make frequent, though but fhort 
flights heaven-wards, in extemporary reflec- 
tions, ferious foliloquies, piercing ejacula- 
tions, and other mental, either exercifes, or 
expreffions of devotion: by which means, we 
may make thofe very objects, and occafions, 
that would difcourage, or at leaft diftract our 
minds, elevate and animate them; as Jona- 
than made thofe very things, whereby his ene- 
mies, the Philiftines, fought to intrap, or de- 
{troy him, incouragements to fght with them, 
and omens of his victory over them. And as 
{carce any time is fo fhort, but that things fo 
apile, and afpiring, as the flames of a devout 
foul, may take flight to heaven, (as Nehemiah 
could find time to dart up a fuccefsful prayer 
to the throne of grace, whilft he ftood wait- 
ing behind the king of Perfia’s chair) fo by 
thefe extemporary reflections, as well as by o- 
ther mental acts of piety duly made, a devout 
foul may not only refcue thefe precious frag- 
ments of time, but procure eternity with 
them. 


SECT. II. 


CHAP. I. 
. A SECOND inducement to the practice of 


“& making occafional meditations, is, that 
for an exercife of devotion, it is very delight- 
ful, and that upon fundry accounts. 

For firft, variety is a thing fo pleafing to hu- 
man nature, that there:are many things, which 
it,. either alone, or chiefly, recommends to us, 
and it is rarely feen, that we love the fame 
things, very much, and very long; and of 
things that-elfe would appear equally good, 
we ufually think that the better, which happens 
to be another. Now, a perfon addié¢ted to 
make occafional meditations may be fupplied 
with fubjects,. whofe variety is fcarce imagina- 
ble: for the works.of nature and of art are'not 
the only objects, that often prefent themfelves 
to our reflector’s confideration ; the revolutions 
of governments, the fates of kingdoms, :the rife 
and ruin of favourites; and, on the other fide, 
the moft flight and-trivial occurrences ; and in 
fhort, all that he fees happen from: the high- 
eft tranfactions, to,.the flighteft.. circumstances, 
incident to human affairs, may.afford matter of 
contemplation to a perfon difpofed to it. The 
mind of man..is fo. comprehenfive, and:fo active 
a faculty, that tt can force its paffage into thofe 
imaginary {paces, that are beyond the outermoft 
part of the outermoft-heaven, and can in amo- . 
ment return back, to confider-theifmatleft.cir- 
cumftances of the meaneft of human affairs ; fo 

that 


Chap. hi 
that the thinking faculty, being equally fit, 
and difpofed to reflect upon the works of God, 
and the actions of men, how unlikely is it, 
that it fhould want variety of fubjects to be 
‘employed on, whilft the wholé world makes 
but a part of its object; and the feveral pro- 
ductions of nature and art, of the providence 
of God, and the will of man, may be fo many 
ways confidered, and fo varioufly compound- 
ed, that they may well be fuppofed capable 
of affording occafions to notions and reflec- 
tions far more numberlefs than themfelves ; fo 
that the moft vigorous, and the moft active foul, 
is in lefs danger of wanting frefh game, than 
thoughts to purfue fuch endlefs variety of it. 

BrEsiDEs, whereas men are wont, for the 
moft part, when they would ftudy hard, to 
repair to their libraries, or to ftationers fhops ; 
the oceafional reflecter has his library always 
with him, and his books lying always open 
before him, and the world it felf, and the 
actions of the men that live init, and an al- 
moft infinite variety of other occurrences be- 
ing capable of proving objects of his contem- 
plation ; he can turn his eyes no whither, where 
he may not perceive fomewkhat or other to fug- 
geft hima reflection. | 

But that, which may much indear fuch 
meditations, is, their furprizing even him, 
whofe thoughts they are : For one of the chief 
accounts, upon which wit it felf is delightful, 
is, in very many cafes, the unexpectednefs of 
the things that pleafe us; that unexpectednefs 
being the higheft'degree of novelty, which, as 
I frefhly noted, does exceedingly gratify moft 
men’s minds. We need not in this cafe, as 
in moft others, make an uneafy preparation to 
entertain our inftructors; for our inftructions 
are fuddenly, and, as it were out of an ambuf- 
cade, fhot into our mind from things, whence 
we never expected them, fo that we receive 
the advantage of learning good leffons, - with- 
out the trouble of going to fchool for them, 
which to many appears the greateft trouble, 
that is to be undergone, for the acquift of 
knowledge. But though thefe irradiations of 
light be oftentimes fudden, as that which we 
receive from flafhes of lightning, yet it is not 
always upon the fingle account of this fudden- 
nefs, that the inftructions, prefented us by oc- 
cafional meditations, have an unexpectednefs ; 
for oftentimes, the fubject, that is confidered, 
appears not to be any thing at all of kin to 
the notion it fuggefts, And there are many 
of thefe reflections, whofe titles, though they 
name the occafion of them, do fo little affift, 
even an ingenious reader, to guefs what they 
contain, that if you tell him what is treated of, 
he will fcarce imagine, how fuch thoughts can 
be made to have a relation to fuch remote fub- 
jects; and the informations we receive from 
many creatures, and occurrences, are often- 
times extremely diftant from what, one would 
conjecture to be the moft obvious, and na- 
tural thoughts thofe themes are fitted to pre- 
fent us; though, when the cireumftances are 
thoroughly examined, and confidered, the in- 
formations appear proper enough. Thus, when 
a navigator fuddenly {pies an unknown veftel 
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afar off, before he has hailed her; he ean {carce- 
ly, if at all, conclude what he fhall Jearn by 
her; and he may from a fhip, that he finds 
perhaps upon fome remoter coaft of Africa; 
or the Indies, meet with informations concern- 
ing his own country, und affairs. And thus 
fometimes a little fower may point us to the 
fun; and by cafting our eyes down to our feet, 
we may in the water fee thofe ftars, that fhine in 
the firmament, or higheft vifible heaven. 
CH A P._ II. 

ND laftly, the pleafantnefs of thefe me- 

ditations to him, that hath attained {kill 
in making them, will, if he be not much 
mortified, be much increafed by their being 
proofs, as well as effects, of fkill. To be 
able to take up inftructions in books, that are 
replenifhed with them, and where they are 
purpofely and diftinétly exhibited in the form 
of inftructions, requires rather that a man be 
docile than ingenious : but to be able to colleé 
moral and fpiritual documents out of a bool 
of hieroglyphicks,; or from a landfkip or a 
map, is more than every attentive confiderer 
can do, and is that, which argues fomething of 
dexteroufnefs and fagacity, that is not very or- 
dinary. And fo, from ethical or theological 
compofures, to take out leffons, that may im- 
prove the mind, is athing much inferiour to 
the being able to do the like out of the book of 
nature, where moft matters, that are not phy- 
fical, if they feem not to be purpofely veiled, 
are at leaft but darkly hinted. And methinks 
there is fuch a difference betwixt him, that but 
takes up inftructions in books of morality and 


devotion, and him that by occafional reflections . 


derives them from the book of nature, and the 
accidents he chances to take notice of, as there 
is betwixt an ant, that contributes nothing 
either to the production or improvement of 
the corn fhe lays up and feeds on, but only 


carries away that, which fhe finds ready formed © 


into its little granary or repofitory ; and the 
induftrious bee, who, without ftealing from 
flowers any thing that can prejudice them, does 
notonly gather, but improve and transform her 
food, and live on that, which otherwife would 
be ufelefs ; and befides, not only has the plea- 
{ure to gather its food from flowers, and from 
variety of them, but lives upon honey, an ali- 
ment, that 1s as{weet and delicious as nutritive. 
It was doubtlefs a very great pleafure to Z/op, 
that by his ingenious fictions he could, in @ 
manner, Jend reafon and {peech to lions, foxes, 
crows, and other animals, to whom nature had 
denied both; and I know not why it fhould 
be lefs delightful, by occafional reflections, to 
turn not only birds and beafts, but all kinds 
of creatures in the world, as well mute and 
inanimate, as irrational, not only into teachers 
of ethicks, but oftentimes into doctors of di- 
vinity, and by compelling fenfelefs creatures 
to reveal truths to us, that they were never 
acquainted with themfelves, perform really 
fomething like that, which was but pretended 
by the ancient augurs and other diviners the 
heathen world admired ; who took upon them, 
by the cafual flights of birds, and the infpec- 
tion of the intrails of beafts, to learn the will 
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of heaven. It is a piece of fkill, for which 
mathematicians have been defervedly admired, 
and which is little lefs pleafing to thofe that 
have it, than wonderful to thofe that have it 
not, that as if artifts were able to prefcribe to 
the fun and moon, and the reft of the lumi- 
nous globes of heaven, both their pace and 
their ftages, they can make that tnexhaufted 
fountain of light, at fo immenfe a diftance, 
by the fhadow of a little gnomon, fitly 
placed, give us an exact account of all the 
journeys he performs in the zodiack: but 
perhaps, it is neither a lefs noble nor a lefs 
delightful piece of fkill, to be able, by an 
innocent kind of necromancy, to confult 
the dead, and conjure up worm-eaten car- 
cafes out of their moffy graves, without fear- 
ing to hear from them fuch difmal difcourtes, 
as Saul had from dead Samuel, and to make, 
not the ftars only; but all the creatures of na- 
ture, and the various occurrences that can fall 
under our notice, confpire to inrich us with 
inftructions they never meant us; fince the 
motion of the eeleftial lights are known, eer- 
tain, and invariable ; but thefe particulars are 
neither to be defined by number, nor limited 
by rules. Not to fay, that this fecret does as 
much excel that other, which recommends 


aftronomy, as wifdom does fcience, and ts as 


much the more ufeful of the two, as to know 
how to pafs away our time is more profitable, 
than to know how our time paffes away. 

Burt there is a fourth particular, whieh, 
though fomewhat lefs directly than the three 
I have already difcourfed of, may be reduced 
to the pleafantnefs of occafional meditations ; 
and it is, that whereas our innate felf-love 1s 
wont to make any thing, that minds us of our 
faults, exceedingly uneafy and unwelcome ; in 
the difcoveries, that, by this way of thinking, 
are made us of what 1s amifs, the uneafinefs is 
very much allayed, and the pill very well gilt. 
For there are two main things, that conduce to 
the fweetning of reproofs, and to keep men 
from being offended at them; the one 1s, 
when they come from a perfon, whom we love, 
and whom we believe to love us, and to have 
no other defign in difpleafing us than that of 
ferving us : and the other is, that the difcovery, 
that is made us of our faults, be {weetned by 
acknowledgments of our having qualities of 
a commendable nature, whence wife reprovers 
ufually mingle, and, as it were, brew their 
reprehenfions with praifes. Now, both thefe 
pleafing vehicles, if I may fo call them, and 
correctives of reproofs, concur in thofe we meet 
with in making occafional reflections, For, 
in thefé cafes, being our own inftructors, and 
our own confciences being the makers of the 
application, we cannot fufpect the reprehen- 
fions to come from perfons, that either miftake 
us, or are partial againft us; and that truth, 
which a man’s confcience applies to him, being 
found out by the fagacity of hisown underftand- 
ing, extracting from objects that, which every 
confiderer would not have picked: out thence; 
it may very often happen, that the fame re- 
flection will difcover to a man his excellencies, 
as wellas make him take notice of his faults: 
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and_ that which makes him condemn the 
diforders of his affections, may argue, and 
thereby commend, the goodnefs of his parts. 


CHAP. I. 


Know, it may be objected againft the plea- 

fantnefs of the mental exercife I have been 
{peaking of, that to make occafional medita- 
tions is a work too difficult to be delightful. 

In anfwer to this, I might reprefent, thae 
there areemployments, wherein their being 
attended with fomewhat of difficulty, 1s fo 
far from deterring us, that it recommends 
them ; as we fee, that in hunting and hawking, 
the toil, that muft be undergone, is fo much an 
indearment of the recreation, of which it 
makes a great part, that when it happens, that 
we donot meet with difficulties enough, we 
€reate new ones; as when huntfmen give the 
hare law, (as they fpeak) for fear of killing 
her, before they have almoft killed their horfes, 
and perhaps themfelves, in following her. Yet 
I fhall rather chufe to make a more direct an- 
fwer, by obferving, that the difficulttes ima- 
gined in the practice I am treating of feem to 
arife, not fo much from the nature of the 
thing itfelf, as from fome prejudices and mif- 
apprehenfions, that are entertained about it, 
efpecially the following two. 

Tre firft is a needlefs fcruple, which 
makes fome fancy themfelves obliged to con- 
fine their thoughts to the fubjeét, that fet them 
on work. And this dwelling long upon one 
theme is to many men a thing uneafy and te- 
dious enough. But for my part, F fee no ne- 
ceffity of fuch a ftrictnefs ; and I have often 
obferved the thoughts fuccefsfully to follow 
objects of a quite differing nature from thofe 
that were firft ftarted, from which perhaps, 
though more obftinately puffued, very little in- 
ftruétion or advantage would have been ob- 
tained, And it not unfrequeutly happens, that 
men trouble themfelves in vain to make any 
profitable ufe of the confiderations of thofe 
firft objects, where the thoughts being licen- 
fed to expatiate themfelves, they do often at 
length pitch upon fomewhat or other that is 
inftructive, and at which, perhaps, they aimed 
at the very firft, though they attained it by 
degrees, and purfued it by winding and un- 
traced ways. As when we let a grey-hound 
loofe in a warren, we confine him not to the 
firft rabbit he makes after, fince we fee it fre- 
quently happens, that one fets him a running, 
and another proves his quarry. Nor doI con- 
ceive fuch a practice difagreeable to the nature of 
occafional meditations, nor to be excluded by 
their name; for thatappellation may well enough 
be applied to thofe emergent thoughts, which 
fortuitous occafions did awaken or fuggeft to 
us; nor is it neceffary, that our thoughts be al- 
ways calculated for the fubjeét that excited 
them, provided we thence took occafion to 
think ; fo that in fome cafes, the occafion 1s 
not fo much the theme of the meditation, as 
the rife. Formy part, I am fo little fcrupulous in 
this matter, that I would not confine occafi- 
onal meditations to divinity it felf, though that 
be a very comprehenfive fubject ; but am ready 

to 
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to allow men’s thoughts to expatiate much far- 
ther, and to make of the objects they contem- 
plate not only a theological and a moral, but 
alfo a political, and ceconomical, or even a phy- 
ficalufe. And I doubt, whether the ground- 
lefs imagination, that occafional reflections 
ought to be confined to matters of devotion, 
or, at furtheft, of morality, have not much 
helped to keep our Meleteticks fo little culti- 
vated, as hitherto they have been. And in- 
deed there is fo perfect an harmony, and fo 
near a kindred, betwixt truths, that, in many 
cafes, the one does either find out, or fatrly hint 
or elfe illuftrate or confirm, the other. And 
it is no wonder, that divers of thent fhould be- 


long to the fame object, and be deduced from: 


it, And if men were follicitous to apply the 
things they take notice of in occafional objects, 
to the difcovery or illuftration of ceconomical, 
political, or phyfical matters, it would proba- 
bly bring fuch kind of thoughts more mto re- 
queft with feveral forts of men, and poffibly 
coriduce to the improvement of thofe parts of 
knowledge themfelves, 


CHAP. IV. 


HE other thing I propofed to mention, 
asthat, which difcourages many from 
the addicting themfelves to make occafional 
meditations, is a fancy, that to practife this 
kind of thinking, one is obliged to the trou- 
ble of writing down every occafional reflection, 
that employs his thoughts ; and they conclude 
it far eafier to forbear making any, than to 
write down all. But to do this, were to un- 
dertake a tafk no lefs unneceflary than tedious, 
Thofe meditations indeed, thathave fome excel- 
Jency in them, that fits them to inftruct others, 
fhould for that purpofe be kept from perifhing ; 
and thofe that were not concerved without fome 
extraordinary affection in a man’s felf, fhould 
be carefully purfued, as bellows to blow or re- 
kindle devotion, by reminding us of the devout 
thoughts the like objects had excited in tis. 
But for the reft of our occafional reflections, 
though they fill our head's, they need not em- 
ploy our hands, as having performed all the fer- 
vice, that need be expected from them, with- 
in the mind already. 

Nor would I have any man be difcoura- 
ged from this way of thinking, that can- 
not exprefs fo much wit or eloquence in occa- 
fional meditations, as perhaps he may afpire to. 
For, befides that much fubtilty of wit is not 
to be expeéted, or at leaft exacted, in this 
kind of compofures, where we commonly make 
ufe of things rather out of hafte than choice, 
as frequently being but the firft thoughts we 
meet with, not the beft we have; befides this, 
} fay, that which ought moft to endear this 
fort of reflections to a Chriftian, is rather that 
they cherifh piety, than that they exprefs wit, 
and help to make the man good, whether or 
no they make his ftyle be thought fo. It were 


Mjurious to nature to fancy, that the fig-tree’ 


derives nobenefit from the rain and fun, becaufe 
they do not make it, like other trees, flourifh 
with bloffoms, more gaudy than neceffary ; 
though without previous buds it brings forth 


welcome fruits, Not to add, that the difficul 
ty of framing oceafional meditations need not 
be eftimated by that, which we find when we 
firft addict ourfelves to the making of them ; 
for practice will by degrees fo much leffen that 
difficulty, that after a while we fliall find, that 
occafional thoughts will need but fmall invitaa 
tion to freeuent thofe minds, where they meet 
with a kind entertainment. And though’ men 
fhould be reduced to purchafe this habitude 
at the rate of a little difficulty, I doubt not but 
they will find the benefit of ir, when gotten, 
richly to recompenfe the trouble of acquiring it. 
Nor will the prattice, that muft contribute to 
the attainment of a reafonable degree of fkill in 
making them, be half fo troublefome when 
thofe exercifes but make up the habitude, as 
they will prove facile and delightful when they 
flow from it. 


SECT. Il. 


CHAP. I. 
HE third grand advantage, that may be 
derived from the cuftom of making oc« 
cafional meditations, is, that ie conduces to the 
exercife and improvement of divers of the fa- 
culties of the mind. And this it may do upon 
feveral accounts. 

1. For, in the firft place, it accuftoms a man: 
to an attentive obfervationof the objects, where- 
with he is converfant. Whereas there is fcarce 
any thing, that may not prove the fubject of an 
occafional meditation; fo the natural propenfity 
we have to manage well the themes we under- 
take to handle, unperceivably ingages us to pry 
into the feveral attributes and relations of the 
things we confider, to obtain the greater plenty 
of particulars, for the making up of the more full 
and compleat parallel betwixt the things, whofe 
refemblances we would fet forth. By which 
means a man often comes to difcover a multi- 
tude of particulars, even in obvious things, 
which, without fuch an ingagement to atten- 
tion, he would never have minded, and which 
common beholders take no notice of. And 
though it may feem, that the habit, produced 
by the practice of occafional meditating, fhould 
accuftom a man to heed only fiuch objets, as are 
like to fuggeft to him devout thoughts; yet, 
not to mention now, that I fhall advertife you 
anon, that there is-no neceffity of corifining oc- 
cafional meditations to matters devout or theo- 
logical, I fhall only reprefent, that, fince we 
know not, before we have confidered the parti- 
cular objects that o¢cur to us, which of them 
will, and which of them will not, afford us 
the fubjeCt of an occafional reflection, the mind’ 
will, after 2 while, be ingaged to a general 


Igt 


and habitual attention, relating to the objects,. 


that prefent themfelves to it. Befides that 
though we fhould at firft apply our heedfiul- 
nefs to circumftances of only fome few forts of 
objects ; yet the habit being once acquired, 
would eafily reach to others than thofe that firf¥ 
occafioned it: as men, that by learning to fing’ 
anthems are come to have critical ears, will be 
able to judge, much better than they could be- 
fore, of the refemblances and differences of 

tones 
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tones in other fongs, and will take notice of 
divers particularities in voices, which would 
not be heeded by an unpractifed ear, And as 
we have made it appear, that the way of think- 
ing, we would recommend, does very much dif- 
pofe men to an attentive frame of mind; fo, 
that fuch a frame or difpofition 1s a. great ad- 
vantage in the whole courfe of a man’s life, 
will not appear improbable to him, who duly 
confiders, that fince attention, like a magnify- 
ing glafs, fhews us, even in common objects, 
divers particularities, undifcerned by thofe who 
want that advantage, it muft needs make the 
things, he is converfant with, afford the con- 
fiderer much more of inftruction than they ob- 
trude upon the ordinary regardlefs beholder ;. 
and, confequently, this exercile of the mind muft 
prove a compendious way to experience, and 
make it attainable without grey-hairs : for 
that, we know, confifts not inthe multitude 
of years, but of obfervations, from numbers 
and variety of which it refults. Nor is there any 
reafon, why prudence fhould be peculiarly af- 


cribed to the aged, except a fuppofition, -that: 


fuch perfons, by having lived long in the world, 
have had the opportunity of many and vart- 
ous occurrences to ripen their judgment: fo 
that if one man can by his attention make, as 
well he may in a finall compafs of time, as 
great a number of -obfervations as lefs heedful 
perfons are wont to do ina longer, I fee not, 
why fuch a man’s experience may not be equal 
to his that has lived longer ; for it matters not 
much, whethera man make a competent num- 
ber of obfervations, in much time or in little, 
provided he have made them well. 


CHAP. IL 
TT E practice I would recommend, ac- 


cuftoms a man to make reflections 
upon the things he takes notice of, and fo, by 
exercifing, improves his reafoning faculty. For, 
as moft men have much more ftrength and agi- 
lity in the right hand than in the left; and, 
generally fpeaking, thofe limbs of the body 
that are moft exercifed, are ftronger than the 
reft of the fame kind ; fo the faculties of the 
mind are improved by exercife, and thofe, that 
we frequently employ, grow thereby the more 
vigorous and nimble. And, for my part, I 
have been often inclined to think, that the chief 
advantage, that the reafoning faculty derives 
from the inftitution received in logic-fchools, 
comes not fo much from the precepts them- 
felves, which are pretended to make up an 
art of reafoning, as from the frequent exer- 
cifes, that, by occafion of fuch precepts, the ftu- 
dents are put upon. And, perhaps, if men 
were obliged to read the controverfies of fub- 
tile wits, anid to engage in frequent difputations, 
both premeditated and extemporary, it would 
add little lefs of readinefs and acutenefs to their 
wits, though they difputed of other matters 
than fuch as properly belong to logic, and were 
not before imbued with the precepts of that art: 
as we fee, that the ufe of finging with thofe, 
that can fing well, does much improve one’s 
voice, both as to ftrength and clearnefs, what- 
ever the tunes or fongs be, that are fung, and 


Sect. 3, 


how little"foever thofe, with whom one fings,, 
make it their bufinefs to teach him the art of 
mufic. 

But this is only conjecture; and whether 
it be true orno, yet this I am confident is fo, 


that the bringing of a man to bea thinking ~ 


and a reflecting perfon is to procure him 
fo great an advantage, as though it were the 
only one may juftly endear to him the cuftom. 
of making occafional meditations ; and he, that 
could bring this practice into the requeft it de- 
ferves, would do a greater piece of fervice, not 
only to the particular perfons he perfuades, but 
to mankind in general, than the greater part of 
sood men themfelves feem to be aware of. 
For though God having been pleafed to make 
reafon the chief part of our nature, among the 
various objects, that daily occur to us, it can 
{carce be, but that fome or other will in a man- 
ner obtrude fome notions even upon the unat- 
tentive s yet certainly,, all that has been found, 
worthy of mankind in mathematics,. philofo- 
phy,. and other kinds of learning, has been at- 
tained by thinking men, or by a frequent and 
recular practice of employing the thoughts. 
And left,it fhould be objected, that thefe vari- 
ous and elaborate effects of affiduous meditation, 
were the productions only of philofophers, or 
other men of fpeculative heads ; let us but 
confider, that though gallants and courtiers 
do feldom love to tire themfelves with thinking, 
and are as feldom fond of wnting books, not 
to add, fit to write them; and though love be 
not the fruitfulleft, that may be pitched on, yet 
that paffion, and fome particulars relating to it, 
frequently bufying their thoughts, and being 
feveral ways confidered by them, has been dif- 
played and contrived even by fuch writers,. as I 
have been juft now mentioning, into thole 
numerous plays, that daily employ the ftage, 
and thofe voluminous romances, that are too 
often the only books, which make up the li- 
braries of gallants, and fill the clofets of la- 
dies. He that moft truly called himfelf the 


Truth, tells us, that the devil is not only a John viii. 


lyar, but the father of lyes, that is, the great 4+ 


patron and promoter of falfhood, and, as fuch, 
he ftudioufly oppofes all ufeful truths ; not on- 
ly thofe, for which we mutt be beholden to re- 
velation, but thofe alfo, which may be attained 
by ratiocination, and the well-regulated exer- 
cife of our natural faculties; and he were much 
lefs an adverfary and an old ferpent than he is, 
if his enmity to God and man did not juftly 
make him think, that fcarce any thing is more 
his intereft than follicitoufly to divert men from 
thinking, and difcourage them in it, there be- 
ing few things, whereby he could more ef- 
fectually oppofe at once both the glory of 
God, and,the good of men. And fure, if fo 
fubtile an adverfary did not think it very much 
his intereft to be follicitous about this matter, 
it could not be, that men fhould chufe for a 
privilege, the laying afide that faculty of me- 
ditating, which is indeed fo much their privi- 
lege, that, if experience did not convince the 
contrary, I could never fufpect. that the non- 
employing of their thoughts could be their 
choice rather than their punitfhment ; and that 

rational. 
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rational creatures, efpecially profeffing Chriftt- 
anity, fhould either keep idle, or confine to 
employments worfe than idlenefs, fo noble and 
improveable a faculty, that enables an ingeni- 
ous man to pry into the inmoft receffes of 
myfterious nature, and difcover there fo much 
of the wifdom, power, and goodnefs of the 
Author, as are moft fit to give the difcoverer 
a high and devout veneration for thofe excel- 
lencies. A faculty, whereby an inquifitive foul 
may expatiate itfelf through the whole immen- 
fity of the univerfe, and be her own teacher 
in a thoufand cafes, where the book ts no lefs 
delihtful than the leffons are inftructive: A 
faculty (to conclude) by whofe help the reftlefs 
mind having: dived to the lowermoft parts of 
the earth, can thence in a trice take fuch a 
fight, that having traverfed all the corporeal 
heavens, and fcorned to fuffer herfelf to be con- 
fined within the very limits of the world, fhe 
roves about in the titra-mundane fpaces, and 
confiders how far they reach. 


CH AP. IIl. 


I. Fy ESIDES the two already mentioned 

advantages, which the intellectual part 
of the mind may derive from the practice 
of occafional reflections, I fhould not fcruple 
toadd a third, ifthere were not too quit caute 
of apprehending, that my writings may dif- 
credit any thing, that comés propofed of that 
nature by no better a pen, and that the man- 
ner of what I am about to deliver may dif- 
parage the matter. But fince, from the ex- 
perience even of purblind and dim-fighted per- 
fons, good perfpectives may be, not improper- 
ly, nor unfuccelfsfully, recommended, though 
their native and peculiar debility of fight keep 
them from being able to fee as clear and as 
far through fuch glaffes as other men can do, 
if themfelves can, by the ufeof them, do ‘far 
more than they could without them ; I will 
adventure to fpeak-of an improvement I can- 
not boatt of, left by fuppreffing the mention of 
an advantage, beeaufe I cannot make it, I fhould 
fem either vain, or envious, as well as dull. 
1 fhall then take notice, that the Meieteticks 
we are confidering, may, where it finds a ca- 
pable and difpofed fubject, much inrprove 
- that nimble and acceptable faculty of the mind, 
whereby forme men have a readinefs and fub- 
tilty in conceiving things, and a quicknefs and 
neatnefs in exprefling them ; all which the cuf- 
tom of {peaking comprehends under the name 
of wit ; which pleafing, and (if well managed) 
ufeful quality, the exercifeI am difcourfing of 
may three or four feveral ways prqmote. 

For (firft) the accuftoming one’s felf to make 
extemporal reflections, and that upon all kind 
of occafions, does by degrees bring the mind 
to a readinefs of conception, which keeps a 
man from being eafily furprized by the fubject 
he has occafion to confider, and enables him 
oftentimes to furprize his hearers ; and that 
fuch a kind of furprize 1s one of the moft en- 
dearing circumftances of the productions of 
wit, he muft not have much confidered the 
nature of them, that ignores, 
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Next, the fame exercife inures a man to 


_draw his conceptions from the very nature of 


the thing he fpeaks of ; which, among thofe 
that can judge of wit, is held a far greater figen 
of it, than the faying things more fpeciotis 
and elaborate, that appear to be antienter than 
the occafion ; as is ufual in epigrams, and o- 
ther folemn premeditated pieces of wit, where 
oftentimes the thoughts were not made for the 
themes, but befot'e them: whereas the fud- 
dennefs of a good occafional reflection, and 
its congruity to that which gave it rife, per- 
fuades the hearers, that the {peaker’s wit is of 
its own growth, and is rather fuggefted by 
the occafion, than barely applied to it, 

A Tutrp way, whereby our Meleteticks 
may conduce to wit, 1s, by bringing thofe, 
that ufe te write their thoughts, to what may 
be called acertain /upplene/s of fiyle : for when 
a man treats of familiar, or of folémn fubjetts, 
he is fo much affifted by the received pnrafes 
and nianners of fpeaking, that are wont-to be 
amployed abput them, that being feldom ata 
lofs for convenient expreffions, his wit is fel- 
dom diftreffed hew to furnifh him with wotds 
fit for his turn. But thefubjeéts, that invite 
occafional reflections, are fo various and un- 
common, and oftentimes fo edd, that, to ac- 
commodate one’s difcourfe to them, the vulgar 
and received forms of fpeech will afford him 
but little affiftance ; and to come off any thing 
well, he muft exercife his invention, and put 
it upon coining various and new expreffions, 
to juit that variety of unfamiliar fubjects, and 
of eccafions, that the objects of his meditation 
will engage him to write of. And by this dif- 
ficult exetcife of his inventive faculty, he may 
by degrees fo improve it, and, after a while, 
attain to fo pliant a ftyle, that fcarce any 
thought will puzzle him to fit words to it, and 
he will be able to cut out expréffions, and 
make them fit clofe to fuch furbjects, as a per- 
fon unaccuftomed to fuch kind of compofures 
would find it very difficult to write of, with 
any thing of propriety. 


GCHEP ASP! EnV: 


T remains, that I mention one way more, 

and that a confiderable one, whereby the 
practice of occafional reflections may contribute 
to the improvement of wit; and that is, by 
fupplying men with ftore and variety of good 
comparilons. 

How great, and how acceptable, a part of 
wit that is, which has the advantage to be ex- 
preffed by apt fimilttudes, every man’s own 
experience, if he pleafe to confult it, may, In 
fome meafure, inform him. And certainly, 
there is no one part of wit, that is fo generally 
applicable toall kind of perfons ; for good com- 
parifons ferve equally to illuftrate, and to per- 
fuade ; the greateft wits difdain them not, and 
even ordinary wits are capable to underftand 
them, and to be affected by them: and if a 
fermon, or a long difcourfe, be enriched with 
one apt comparifon, what part foever elie be 
forgotten, that will be fure to be remembred. 
And a but planfible argument, dreffed up 
in fine fitnilttudes, fhall be more prevalent 
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among the generality of men, than a demon- 
{tration propofed in a naked fyllogifm ; and 
therefore, the ancient fages did fo much chufe 
to imploy a figurative way of delivering their 
thoughts, that when they could not furnifh 
themfelves with refemblances fit for their turns, 
they would devife parables, and apologues, 
to recommend what they faid to the attention 
and memory of thofe they would work upon. 
And thofe famous orators, who, though they 
lived in commonwealths, did, by their elo- 
quence, exercife amore than monarchical go- 
vernment there, and who, by their inchanting 
tongues, ruled thofe warlike people, whofe 
{words had made them matters of the world ; 
thofe imperial wits, I fay, whofe oratory per- 
formed iuch wonders, performed them chiefly 
by the help of their happy comparifons, which 
alone contributed more to their fuccefs, than 
almoft all the other perfuafive figures of their 
triumphant rhetorick : lucky comparifons be- 
ing indeed thofe parts of wit, that as well 
make the ftrongeft impreffions upon the mind, 
as they leave the deepeft on the memory. 
Now, asthe being furnifhed with apt compa- 
rifons does fo very much conduce to the 
making a man’s difcourfes and writings ap- 
pear witty, fo there is fcarce any thing more 
fit and likely to fupply a man with ftore and 
variety of comparifons, than the cuftom of 
making occafional meditations; for he, that 
ufes himfelf to take notice of the properties and 
circum{tances of moft things that occur to 
him, and to reflect on many of them, and 
thereby obferves the relations of things to one 
another, and confequently difcerns, how the 
properties or circumftances of one may be 
accommodated, by way of refemblance or 
diffimilitude, to fomewhat that relates to the 
other, will often find, befides thofe things 
which afford him his occafional reflection, di- 
vers others, which, though lefs fir for the me- 
ditation, that invited his taking notice of 
them, may be very fitly applicable to other 
fubjeéts and purpofes, and will eafily furnifh 
him with refemblances, wherewith he may, 
if he pleafes, much increafe the books of fimi- 
litudes, already extant. And the comparifons, 
that may be this way lighted on, may fome- 
times prove ftrange, and unobvious enough, 
to be furprifing even to himfelf, as well as to 
his auditors, or his readers. 
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UT, befides thofe fimilitudes we may 

be furnifhed with by the things we ob- 
ferve, without turning them into occafional 
meditations, we may find in thofe very fub- 
jects, whereon we do make reflections, cir- 
cumftances, that, though improper, or at 
leaft unneceffary, to be taken into the occa- 
fional meditation, may be very fitly accommo- 
dated to other things, and plentifully contri- 
bute to the itore and variety of comparifons we 
lately mentioned, This muft appear fo much a 
truth, to any that is exercifed in making occa- 
fional refle€tions, thatI fhould perhaps forbear 
to illuftrate it, by any particular example, but 
that this part of my difcourfe recalls into my 
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mind fome thoughts, that were fuggefted to 
me by one of the laft occafions I had, to make 
reflections of this nature. I fhall add then, 
that being all alone, and diverted a pretty 
while by a fudden ftorm of thunder, lightning, 
wind, and rain, from the imploymentsI had 
defigned my felf to, I had the unwelcome 
le:ifure to make fome reflections upon the rude 
objects, that obtruded themfelves upon my ob- 
fervation. 

Awnp the chief thing, that prefented itfelf to 
my thoughts, was a refemblance betwixt pro- 
phane or atheiftical wits, and the black clouds 
that then over-caft the fky: for, as thofe 
clouds are raifed to an elevated ftation, and do 
afford flafhes of light ; fo thefe irreligious wits 
are oftentimes confpicuous enough, and may 
bring forth notions, that are furprifing, and 
inftructive. But as the fame clouds, whilft 
they give us but heir own momentany light, 
obfcure (by darkning the fky) and hinder us, 
as much as they can, from receiving that of 
the fun, which reaches further, and is many 
other ways preferable to vanifhing corufca- 
tions; fo thefe wits, whilft they feem to en- 
lighten thofe they dazzle, with their own new 
opinions, do really deprive them of the true 
heavenly light, that would elfe fhine forth to 
them in the revealed word of God. And as 
the light, that we do receive from the clouds, 
may dazzleand aftonifh us, but is not fufficient 
for us to travel by ; fo the admired reafonings 
of thefe fophifters may furprize and amaze us, 
but will never prove fufficient to be, like the 


{cripture, a conftant lamp unto our feet, and ap{al. cxix. 
light unto our paths. Andas the light afforded 1c5. 


by fuch clouds is not only wont to be attended 
with affrighting thunder, and hurtful ftorms, 
but burns, and deftroys, or at ‘leaft fcorches, 
and blacks, where it paffes, and oftentimes 
falls upon churches, hofpitals, colleges, and 
brings fuch frights and ruins wherefoever it 
comes, that it were a great deal better men 
wanted the light of fuch flafhes, than that they 
fhould be expofed to fuch inconveniencies by 
them; fo the infolent and irregular wits, I am 
{peaking of, donot only make an unwelcome 
noife in the world, but do oftentimes fo de- 
nigrate the reputation of them that oppofe 
them, and bear fo little refpect even to things 
facred, or ufeful to mankind, without {paring 
the church or feminaries of learning, if either 
come intheir way, that they do far more mif- 
chiefs by their errors, or their practices, than 
the little inftruétion they give us is able to 
make amends for. 

Tuts, if I forget not, was the fubftance of 
the occafional meditation fuggefted to me by 
the ftorm ; but, befides that, there are in this 
fome particulars, which are not neceffary to 
the meditation it felf, and may be fitly enough 
accommodated, by way of comparifons, to o- 
ther occafions. I remember, the fame fubject 
(the ftorm) had other circumftances in it, fit 
to afford fimulitudes applicable to. other fub- 
jects, and fome of them unobvious enough. 
For inftance, it is not eafy to find fo illuftrious 
a eomparifon, tofet forth, how the molt con- 
trary qualities may proceed from the fame 

fubjects,, 
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fubjects, as that which we may be fupplied 
with, by confidering, that from: the fame 
clouds we derive both light and darknefs ; 
and a noble comparifon of contraries, con- 
joined in one fubject, may be borrowed from 
the fame clouds, which afford us lightning, 
and rain, fhew that they contain in them two 
of the eminenteft and feldomeft confiftent con- 
traries of nature, fire and water. And another 
comparifon may be derived from the differing 
productions of thefe clouds, to illuftrate thofe 
things, which do at once both much good and 
much mifchief, or fometimesthe one, and fome- 
times the other : for the fame clouds both pro- 
ducethe thunder, and the lightning, and thereby 
blatt trees, kill men and beafts, fire houfes, 
and ruin the nobleft buildings, without f{par- 
ing churches themfelves ; and, on the other 
fide, plentifully afford us thofe refrefhing and 
fertilizing fhowers, that correct the heat of 
the fulery air, and cure the barrennefs of the 
parched earth. And one that is fkilled in 
framing comparifons out of diffimilitudes, and 
exercifed in the other ways of turning and 
winding of fimile’s, may eafily enough find, 
in the fubject we have been confidering, cir- 
cumftances capable of being conveniently e- 
nough accommodated to more fubjeéts and 
purpofes, than I have leifure now to take 
notice of. And fince, as the being able to find 
the Jatent refemblances betwixt things feem- 
ingly unlike, makes up a great part of what we 
are wont to call wit; fo the being able to dif- 
cern -the unobvious difparities of things ma- 
nifeftly refembling is one of the chief things, 
that difplays the faculty men call judgment. 
. And fince both thefe are very much affifted by 
the cuftom of making reflections, wherein we 
muft take notice of the feveral properties, 
-wherein things either are alike, or difagree ; 
methinks it fhould nota little manifeft the 
ufefulnefs of our Meleteticks towards the im- 
provement of men’s parts, that they not only 
inftruét the more ferious faculty of the foul, 
but fharpen the more fubtile. 


CHAP. VI. 


IV. U TW the practice I have all this while 

been recommending, does not only 
difpofe us to attention, in obferving the things 
that occur to us, and accuftom us to reflect on 
- them ferioufly, and exprefs them fitly ; but 
does alfo, though infenfibly, fuggeft to us 
ways and methods, whereby to make the ob- 
jets we confider informative to us. 

For by example, analogy, or fome of thofe 
other ways, which we may be invited, on ano- 
ther occafion, to infift on, we are, as it were, 
Jed by the hand to the difcovery of divers ufe- 
ful notions, efpecially practical, which elfe 
we fhould not take any notice of. And in- 
deed the world is the great book, not fo 
much of nature, as of the God of nature, 
which we fhould find even crouded with in- 
ftructive leffons, if we had but the fkill, and 
would take the pains, to extract and pick them 
out. The creatures are the true AX gyptian 
hieroglyphicks, that under the rude forms of 
birds, and beafts, €sc, conceal the myfterious 
fecrets of knowledge, and of piety. And as 

I 


chemifts boaft of their elixir, that it wil! turn 
the ignobleft metals into gold; fo wifdom 
makes all objects, on which it operates, inrich 
the poffeffor with ufeful and precious thoughts. 
And fince even the illiterate hufbandman can, 
with the moft abject dung it felf, give a 
flourifhing growth to the moft ufeful grains, 
to medicinable herbs, and even to fragrant 
flowers 3. why may not a wife man, by the 
meaneft creatures, and flightedeft object, givea 
confiderable improvement to the noble! fa- 
culties of the foul, and the moft lovely qua- 
lities of the mind ? , 

Bur the particular method of deriving in- 
{truction from the fubjects we confider will 
be more fit to be particularly infifted on, when 
we fhall have more time, or fome other op- 
portunity, to treat of the manner of making 
occafional meditations; and fhew, how they 
may be fetched from example, analogy, dif- 
fimilitude, ratiocination, and other topicks, 
which we muft not now take any further 
notice of, 


SECT. IV. 


CHAP. I. 


ITHERTO we have confidered the 

benefits, that may be afforded by the 
practice of occafional meditations to the i- 
telleétual faculties. We will now proceed 
to the advantages, that may accure from the 
fame practice to the will and affections ; thefe 
advantages being not only the moft valuable 
in themfelves, but thofe, upon whofe account 
I have been engaged in the prefent under- 
talking. 


V. Tue laft therefore and greateft benefit I 
fhall take notice of, in the practice I would invite 
youto, is, that it awakens good thoughts, and 
excites good motions in the will and affections, 
For fince we have already manifefted, that it 
is wont to fuggeft variety of notions to the me- 
ditator, and fuchas are ufually accompained with 
delight ; this friendly property to devotion, 
which IJ now afcribe toour Meleteticks, isavery 
eafy and genuine off-fpring of the marriage of 
the two others : the beams of knowledge, ac- 

uired by fuch reflections, having in them, 
like thofe of the fun, not only light, but hear. 
And indeed it were fomewhat ftrange, as well 
as fad, if a perfon difpofed and accuitomed to 
obferve and confider, converfing with fuch in- 
{tructive books as thofe of God’s creatures and 
his providence, with an intention to take out 
practical leffons, fhould not find them, For 
amidft that rich variety of objects, that in dif- 
fering manners proffer themfelves to his con- 
fideration, and fuggeft to him a great diver- 
fity of reflections, 1t cannot reafonably be ima- 
gined, that hé fhould not find fubjects or cir- 
cumftances, that are propcr, either to afford 
him examples to imitate, or fhew him the dan- 
ger, or unhandfomnels, or !nconvenience of 
fomething that he fhould avoid, or raife his 
thoughts and affections heaven-wards, or fur- 
nifh him with fome new practical confideration, 


or fhew him fome knowntruth in a varied and 
his 
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delightful drefs, or “at leaft) recall fome notions 
his frailty makes him need to be put in mind 
of, or, in a word, either refrefh his memory, 
or otherwife cherifh his devotion. Let us 
fuppofe a perfon, who being qualified and ac- 
cuftomed to reflect upon various objects that 
occur to him, mainly defigns, in the exercife 
of that faculty, the warming of his affections, 
and the improvement of his piety ; and we 
fhall icarce doubt, but when he looks about 
him in the world, he will find it, what one of 
the fathers lottily ftyled it, wasdeurazion zis Oeo~ 
ywcizg % Wuyi Asrinwv didurnxAtor, (a ichool 
for rational fouls to learn the knowledge of 
God.) There is fcarce any thing, that nature 
has made, or that men do or fuffer, though 
the theme feem never fo low and flight, whence 
the devout reflector cannot take an occafion of 
an alpiring meditation : as ina hopeful morn- 
ing the humble lark can, from the loweft fur- 
row in the field, take a foaring flight towards 
heaven, and afcend thitherward with a me- 
lody, that delights both herfelf and her hearers. 
If fuch a perfon confiders, how amongft fuch an 
admirable variety, and fuch odd antipathies of 
the numberlefs creatures that compofe the uni- 
verfe, the conftant obfervation of the laws of 
their nature makes them univerfally, and, as 
it were, unanimoufly, to confpire to make the 
author of it appear wonderful in it; he cannot 
but be willingly poffeffed with fuch an awful 
admiration of the matchlefs wifdom of their 
great difpofer, as made the Plalmift cry out, 


Pfal. civ, upon a fjomewhat like occafion, * How mani- 


24. 


Pual, cxliv. 


4° 


fold are thy works, O Lord, how wifely baft thou 
made them all? If he have occafion to confider 
the merciful difpenfations of divine providence 
to the godly, or to take notice of the fevere in- 
fictions of divine juftice on the wicked, he 
will find himfelf powerfully engaged to rely 
on the one, and to apprehend provoking the 
other. If he take notice, that the world ts but 
our ftorehoufe, and that multitudes of admi- 
rable creatures {eem to have had a being given 
them, principally for the ufe of undeferving 
man; infomuch that many of the beafts, and 
birds, and fafhes, are but our caters for one an- 
other ; he will burft out into mental, if not 
vocal, expreffions of thankfulnefs and humi- 
liation to the father of mercies, for fo unme- 
rited and ill returned a bounty, and will be apt 
to fay with David, What is man, that thou tokeft 
knowledge of hims or the fon of man, that thou 
makeft account of him? And if he compare 
this munificence of God, in daily giving fo 
many creatures, that never violate the laws of 
their nature, nor endeavour to difappoint him 
of his ends in creating them, for the neceffities, 


nay, for the pleafures, of rebellious and un- 


thankful man; he will refent an ingenuous 
fhame, and a noble difdain, that that crea- 
ture fhould be of all the leaft grateful, that has 
received the moft benefits, and that he fhould 
of all others prove the moft unruly, who alone 
has been endowed with reafon to rule himfelf 
witha]. If in a ftarry night he looks upon 


Sect. 4. 


the firmament, and confiders how many fixed 
{tars there are, and how many thoufand times 
more there might be without wanting room, 
the leaft of which aftronomers teach us to be 
far bigger than the whole earth, which yet, 
by the probableft computation, contains above 
ten thoufand millions of cubick German leagues, 
(and confequently above threefcore times as 
many Englifb miles of folid meafure) he will 
find abundant caufe to exclaim with David, 


When I confider thy heavens, the work of thy P&al.viii. 
hands, the moon and ftars which thou haft or- 314 


dained, what is man, that thou fhouldft be mina- 
ful of bim, or the fon of man, that thou viftteft 
him ? 


CHAP. I. 


ND fince our difcourfe has led us to the 
mention of atext, where the truly in- 
{pired poet (who, by his omitting to {peak of 
the fun, feems to have compofed this pfalm in 
the night) makes the moon the chief fubjet of 
his meditation ; it will not perhaps be amuifs, 
if, on this occafion, we add a few fhort reflec- 
tions on the fame theme, and thereby confirm 
what we lately noted about the differing reflec- 
tions and fimilitudes, which may be afforded 
by the fame fubject, as its feveral attributes 
may be differingly confidered. 

IF then, in the firft place, when our con- 
templator takes notice of the greateft bright- 
nefs of the moon, he remembers too, that 
itis when fhe is at the full, that fhe is fubject 
to be eclipfed ; it would put him in mind of | 
the mutability of human things, and that of- 
tentimes profperity proves never the more {e- 
cure for appearing the more full and refplen- 
dent. 

Next, our reflector may find in the moon 
a lively emblem of a true minifter of the go- 
fpel. For, as the moon communicates to the 
earth the light, and that only, which fhe re- 
ceives from the fun; fo the Apoftles, and firft 
preachers of Chriftianity, and (in their mea- 
fure) their true fucceffors, communicate to 
mankind the light, which themfelves have re- 
ceived from the bright fun of righteoufnefs. 
And the fimilitude may beadvanced, by adding, 
that as the moon fhines not onthe earth, with 
any other beams than thofe fhe derives from 
that fountain of light, the fun; fo the true 
preachers of the heavenly doétrine mingle not 
their own inventions, or human. traditions, 
with that pure and fincere light of revelation 
they are employed to difpenfe : it being fafeft, 
and moft defirable, for the church, that Chri- 
{tians fhould receive the bread of life, as the 
Jews are recorded to have received the mate- 


rial bread, in a paffage of St. Matthew’s go- Mat. xv. 


fpel, where it is faid, that Chnift firft brake, 36. 
and gave to the difciples, the bread, which 
they afterwards, from him, diftributed to the 
people; fo that they might each of them, in 
a literal fenfe, imploy that expreffion of St. 
Paul, I have received of the Lord, that which: 


I delivered unto you, 3 
AND 


* So Funius and Tremellius tranflate the place, Quam ample fant opera tue, O Fehova, quam ea omnia fapienter fecifii ? 
and {o the original will bear, if the Hebrew Ma be made applicable as well to the latter, as to the former part 


of the words, 


Chap. 3. 


Awop as though the moon be deftitute of 
native light, yet by virtue of that borrowed 
one, which fhe plentifully receives from the 
fun, fhe affords more to men than any of the 
ftars, which, upon the fcore of their vaft di- 
itance from the fun, are, by modern Natura- 
lifts, fuppofed to fhine by their own light ; fo 
thofe illiterate fifhermen, whom the fon of 
righteoufnefs called, and made the light of the 
world, did, by virtue of the copious irradia- 
tions he vouchfafed them, diffufe far more light 
to mankind, than the greateft philofophers, 
thar, being unaffifted by divine revelation, had 
only their own native beams to fhine with. 

Awp as oftentimes the fame fubject, but 
as varioufly confidered, may afford both fome- 
' what fic to be fhunned, and fomewhat At to 
be imitated ; fo, in that, which we fuppofe our 
reflector now confidering, he may eafily dif- 
cern the emblem of an ungrateful perfon. For 
as the moon, though fhe receive all the light 
that ennobles her from the fun, does yet, when 
fhe is admitted to the neareft conjunction with 
him, eclipfe that bright planet, to which the 
owes all her fplendor; fo unthankful men ab- 
ufe thofe very favours, that fhould endear to 
them their benefactors, to the prejudice of 
thofe that oblige them, 

Anp ’tis like, that our reflector may, by 
the way, take notice, that as what paffes be- 
twixt the moon and the fun, does thus afford 
hima fimile, whereby to fet forth ingratirude ; 
{fo what paffes betwixt the moon and the {fea 
may fupply him with an example of the con- 
trary quality, and put him in mind, that a 
thankful man will be true and obfequious to 
his benefactor, though the perfon that obliged 
him have loft that profperity, that before made 
him con{picuous, and attracted vulgar eyes ; as 
the fea follows the courfe of the moon, not on- 
ly when fhe fhines upon it with her full light, 
but when at the change fhe can communicate 
lictle or no light to it. 

To the two above-mentioned attributes, up- 
on whofe account the moon afforded a compa- 
rifon for human profperity, and another for 


preachers of the Gofpel, we will now add, 


that fhe may afford us a fimilitude to fet forth 
a liberal perfon by; for as the moon freely 
communicates to the earth the light the re- 
ceives from the fun, fo the bountiful perfon 
imparts to indigent men the largeffes he re- 
ceives from the exuberant goodnefs of God. 
And as to intellectual communications, the pa- 
rallel will hold further, fince as the moon en- 
joys not the lefs light, for her imparting fo 
much to the earth; fo in mental communica- 
tions liberality does not impoverifh, and thofe 
excellent gifts ceafe not to be poffeffed by 
being imparted. And it is very poffible, (to 
add that upon the bye) that after the light of 
the moon has (according to what I lately 
noted) reprefented to our contemplator the 
qualifications of a préacher, it may alfo put 
him in mind of the duty ofa hearer. For, as 
it were very foolifh in us, and unthankful to- 
wards the father of lights, not to make ufe of 
the great light we receive from the fun by the 


moon, or not to acknowledge the moan to be 
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a very ufeful creature, upon the fcore of that 
light, wherewith fhe fhines upon the earth, 


though, in her, that light be deftitute of heat; 


fo. it were unwife and ungrateful for hearers 


to refufe to acknowledge, or to be guided by, 


the confpicuous endowments of learning and 
eloquence, that God vouchfafes to great {cho- 
lars, though they themfelves were but illuftra- 


ted, not warmed by the beams they reflect. But 


therefore, as oyfters, and other fhell-fifh, are 
obferved to thrive at the increafe of the moon, 
though her light be unattended with heat, and 
though even when fhe is at full, fhe wants not 
her {pots ; fo devout hearers will be careful to 


profper proportionably to the inftruétions they - 


receive even from thofe preachers, whofe 
illuminations are unaccompanied with zeal 
and charity, and who, when they fhine with 
the greateft luftre, are not free from their dark- 


nefles, as to fome points, or from notorious 


blemifhes. | 

AwnpD as the moon may thus furnifh our 
contemplator with fimilitudes, to fet forth 
both a virtue and a vice of the mind, fo may 
it fupply him with an emblem of its condition: 
for as the light of the moon is fometimes in- 
creafing, and fometimes in the wane, and not 
only is fometimes totally eclipfed, but even 
when fhe is at the full, is never free from dark 
{pots; fo the mind of man, nay, even of a 
Chriftian, is but partly enlightened, and partly 
in the dark, ands fometimes more, and fome- 
times lefs, illuftrated by the beams of heavenly 
light, and joy ; and not alone now and then 
quite eclipfed by difconfolate defertions, but 
even when it receives the moft light, and 
fhines the brighteft, knows but in part, and 
is in part blemifhed by its native darkneffes, 
and imperfections. And thefe. refemblances 


are not fo appropriated to the mind of man, 


but that they might eafily be fhewn to be 
applicable to his condition, in point of out- 
ward profperity, and adverfity. And tothefe 
refemblances other reflections on the {feveral 
adjuncts of the moon might be alfo added, to: 
gether with feveral examples of this nature on 
other fubyects, were it not, that I think my felf 
to have {pent time enough already upon a 
theme, that fell but incidentally under my 
confideration ; and were it not alfo, that the 
reflections, which might here be annexed upon 
the attributes of other objects, may be moré 
properly fubjoined to what may be on anothet 


occafion prefented to you, by way of illuftra- | 


tion of fome particulars, that belong to the 
fourth part of the precedent fection, in which 
my hafte, and fome other reafons, made me 
content my felf, té give fome few general 
hints about fuch refleCtions, and an intima- 
tion of the topicks,; whence I am wont to 
fetch them, 


CHAP. Til. 
ND having given you this advertifement, 
en pafjant, we may now proceed a little 
further, and add, that if we fuppofe our con- 


templator’s thoughts to defcend from heaven 
to earth, the far greater multitude and varie;y 


of objects, they ier meet with here below, 


will 


oF | 
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will fuggeft to them much more numerous re- 


flections. But becaufe fo fpacious a field for’ 


meditation as the whole earth would af- 
ford to us too vaft a theme to be attempted on 
this occafion, we will confine our contem- 
plator to his garden, or rather to any one of 
the trees of it, and take notice, not of all the 
meditations he mrght fetch thence, but only 
of four or five of the confiderableft of thofe, 
that the viewing it may, as he walks by at 
feveral times, fupply him with. 

Ir then, in the fpring of the year, our re- 
fletor fees the gardener pruning a fruit-tree, 
we may fuppofe him invited’ by that object, 
to reafon thus within himfelf: Though one, 
that were a ftranger to the art of gardening, 
would think, that that man is an enemy to 
this tree, and goes about to deftroy it, fince 
he falls upon and wounds it, with a fharp iron, 
and ftrikes off feveral of its youthful parts, as 
if he meant to cut it in pieces; yet he that 
knows, that the gardener’s arm is not fet on 
work by anger, but by fkill, will not conclude, 
that he hates the tree he thus wounds, but that 
he has a mind to have it fruitful, and judges 
thefe harfh means the fitteft to produce that 
defirable effect. And thus, whatever a man, 
unacquainted with the ways and defigns of 
providence may furmife, when he fees the 
church not only expofed to the common af- 
fictions of human focieties, (for that is but 
like our tree’s being expofed to be weather- 
beaten by winds, and rain) but diftreffed by 
fuch perfecutions, as feem to be divine inflic- 
tions, that invite men to fay of the body, what 
the prophet foretold fhould be faid of the 

Ifaiah liii. head, We efteemed him firicken, |mtiten of God, 
4. and affitted: whatever, I fay, acarnal, or a 
moral, man would be apt to imagine, upon 
fight of the churches diftreffes, the knowing 
Chriftian will not from thence infer, that God 
hates her, or that he has abandoned her; fince 
it is he, that loved his church fo well, as to 
sive himfelf for it, who declares, that as many 
as he loves, he rebukes and chaftens. And 
this is fo fitly applicable alfo to particular be- 
John xv. lievers, that the divine fon of the great * ysopyes 
dots not only give us caufé to think, that 
affiictions do not fuppofe God’s hate, but to 
hope that they may not always fuppofe man’s 
ouilt, but fometimes rather aim at his im- 
provement; fince they are the memorable 
words of our Saviour, fpeaking of his father, 
John xv. very branch in me, that beareth not fruit, be 
Ze taketh away, and every branth that beareth 
fruit, he purgeth it, that it may bring forth 
more fruit, And it may fomewhat illuftrate 
the fimilitude to add, that the hufbandman 
ufes only to prune the trees of his garden, not 
thofe that grow wild in his woods; but though 
he oftner wound thefe, yet he wounds the o- 
ther more fatally, imploying but the pruning- 
hook to pare off the fuperfluous twigs, or, 
at moft, branches, of the one, whilft he lays 
the ax to the root of the other, to fell the tree 
it felf. 

But thefe are not the only thoughts, which 
the pruning of a fruit-tree may fuggeft to our 
reflector : -for-if he confiders, that by cutting 


2. 
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off feveral of the parts of the tree, and by 
nailing many of the reft to the wall, the gar- 
dener does not only fecure the tree from being 
blown down, or torn, by the rudenefs of 
boifterous winds, but makes it look well 
fhaped ; fo the divine hufbandman, (as we 
have lately feen God ftyled in the feripture) 
by the wife, and feafonable, though feemingly 
rigorous, and ufually unwelcomé, culture, he 
imploys upon thofe children of his, whom he 
afflicts, does not only protect them from {e- 
veral dangers, whereto, without thofe harfh 
reftraints, they would be expofed ; but as he 
makes them amends in point of fafety for 
what he denies them in point of liberty, fo he 
adorns them by wounding them; his kind 
and fkilful ftrokes adding as much to the 
beauty of a Chriftian’s mind, as they cut away 
from the fuperfluities of his fortune; for the 
preffures of affliction do give fuch fmoothnefs 
and glofs to the foul, that bears them patiently 
and refignedly, that the heathen moralift 
ventured to fay, that if there were any fpec- 
tacle here below noble enough, and worthy 
to entertain the eyes of God, it was that ofa 
good man, generoufly contending with ill 
fortune. And the hyperbole (though after 
this manner fomewhat loftily exprefied) will 
appear the lefs ftrange to him, that confiders, 
that od had not only his’ patience, when it 
had been tried to the uttermoft, crowned 
with a fortune double to that, which had been 
the faireft in the Eaft; but before his con- 
ftancy was tried near fo far, received that 
much higher recompence of an honour never 
vouchfafed to mortals until then, when God 
himfelf did not only approve, but (if I may 
fo fpeak with reverence) make his boaft of, a 
man: aft thou confidered (fays he to man’s Job ii. 3. 
Preatenemy) my fervant Job, that there is none 
dike bins in the earth, a perfect, and an upright 
man, one that fearetb God, and efcheweth evil 2 
and fizll be holdeth faft his integrity, although 
thou movedft me againft him to deftroy him 
without a caufe. Sure one may call him more 
than happy fo, fince, if, as Daved tells us, 
the man is happy, whofe fins God is pleafed to Pf. xxxii, 
cover ; what may that man be accounted, whofe !- 
graces he vouchfafes to proclaim ? 


OS mea A 
A ND as the confideration of the pruning 


of trees, under thenotion of that which 
wounds them, may afford our contemplator the 
reflections already pointed at; fo the confider- 
ing of the fame action, under another notion, 
may lead him to reflections of another nature : 
for if he obferves, that, in certain cafes, gar- 
deners oftentimes do not only prune away all 
the fuckers, and many of the Juxuriant fprigs, 
but cut off fome of the branches themfelves, 
provided they fpare the mafter-boughs; and 
yet thefe amputations, tho? they take much 
from the tree, are defign’d to add to the fruit, 
as accordingly they are wont to do: if, I fay, 
our reflector takes notice of this, it may eafily 
{fupply him with an illuftration of what he may 
have obferved among fome men, who, by af- 
flictions 
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flictions, even in point of fortune, are brought 
to be far more charitable, than they would have 
been, if their peace and plenty had continued 
unimpaired. As, befides that St. Paul, fpeak- 
__.., ing of the Macedonian churches, gives them 
oe this character, That in a great trial of afflittion, 
| the abundance of their joy, and their deep pover- 
ty, abounded unto the riches of their liberality ; 
we have in Zaccheus a memorable inftance to 
Luke xix, our prefent purpote, fince, after his repentance 
had, by his own confent, cut off from his eftate 
more than all that lander, oppreffion, and o- 
ther unjuft ways of getting, (which ufed to 
bring in but too great a part of a publican’s) 
had added to it; he gave away more, out of 
the remainder of his eftate, than every liberal 
man would have done out of the whole. His 
wealth, like a fkilfully pruned tree, bore the 
more fruit to piety ; for having had fome parts 
of it cut away, he grew rich (in good works) 
by being defpoiled, and his charity increafed 
as much as his fortune was leffened. 

Ir, towards the end of the fpring, our re- 
flector fee the ground under his tree ftrowed 
with the bloffoms, that time and winds may 
have caft down thence, it is like it would fur- 
nifh him with this confideration; That, as 
though the bloffoms are in themfelves great 
ornaments to a tree, and oftentimes both ufe- 
ful and pleafant things, yet to be feafonably 
deprived of them, is not a mifchief to the tree 
that lofes them; fince, till the bloffoms are 
gone, the fruit, which is a better and more 
lafting thing, and more principally intended 
by nature, cannot be had: fo it will not always 
follow, that becaufe certain things are in their 
kind defirable, and therefore may be reckoned 
among goods, the lofs or depravation of them 
mutt neceffarily be an evil. And fo, though a 
fair and healthy body may be look’d upon as a 

O: tv Kv- bleffing, yet it will not follow, that a death (as 
gi 2708- the Scripture fpeaks) either iz or for the Lord, 
vATXOTES. becanfe it throws this flourifhing body to the 
Rev. XIV. ground, and makes it rot there, muft needs 
ma be a deplorable evil: fince, as the bloffoms fal- 
ling off, is, according to the courfe of nature, 
neceffarily previous to the formation, or, at 
leaft, the perfection, of the fruit; fo the being 
deprived of this life is, according to God’s 
ordination, a neceffary antecedent to our be- 
ing enriched with thofe more folid and durable 
bleffings of perfect virtue and happinefs. 

Anp if, whilft our contemplator’s tree 1s 
adorn’d with leaves, as well as bloffoms, (as 
we often fee feveral of the former come before 
all che latter are gone) he chance to take no- 
tice, how bufy the bees are in fucking thefe, 
whilft they leave the others untouch’d, he may 
peradventure make this, or fome fuch other 
reflection on it; That, though the leaves be 
not only ornaments of a tree, but productions, 
often ufeful to fhade and fhelter the fruit, and 
are of a more folid texture, and a more durable 
nature than the bloffoms, which feem to be of 
a flighter make, and rather gawdy and delight- 
ful than lafting; yet it is not about the leaves, 
but the bloffoms, that the induftrious bee affi- 
duoufly imploys her time, as fucking from 
thofe gaudy productions -of the tree ftore of 


— honey, which the leaves would not afford 
er. 

Txus, though the books written about 
dogmatical and controverfial points in divinity, 
may be in their kind valuable, and ufeful pro- 
ductions of fkill in theology, and may feem 
more {trong and fubitantial compofures, and 
likely to retain their reputations Jonger, than 
books of devotion; yet it is of thefe, rather 
than thofe, that the devout Chriftian will be a 
{olicitous perufer ; fince it is not from barren, 
though folid affertions or difputes, but from 
florid and pathetical books of devotion, which 
firft allure the reader, and then affect him, 
that the devout foul extracts her honey, I mean, 
thofe celeftial pleafures, that refult from, as well 
as maintain, a free communion with God, 
which does at once both exercife her devotion, 
and recompente it, and afford her, as flowers 
do the bee, an aliment equally nutritive and 
delicious. 

AnD he may fomewhat illuftrate, as well as 
continue, the allufion further, by confidering, 
that filk-worms, that live upon leaves, and 
bees, that feed on flowers and bloiToms, do in- 
deed both of them thrive upon their refpective 
aliments, and are thereby enabled to prefent 
men with ufeful productions, but with this dif- 
ference; that the fubtile threads of filkworms 
ferve principally to cloath others, whereas the 
honey, that is elaborated by the bee, does not 
only {fupply others with a healing and cleanfing 
medicine in fome diftempers, but affords a great 
deal of pleafure to the bee herfelf: for thus, 
though as well the diligent itudiers of {pecula- 
tive and polemical divinity, as the caretul per- 
ufers of books of devotion, may be advantaged 
by what they ftudy ; yet this diiference may 
be obferved betwixt them, that the former 
may, by the difcourfes they read, be af- 
fitted to write others of the like nature, where- 
by their readers may be enabled to talk with 
more acuteneis, and applaufe; but the latter 


may not only be affifted by making fuch com- 


pofures, as they affiduoufly converfe with, to 
contribute to the cleanfing of men’s confciences 
from dead works, and qs well pacify the trou- 
-bles of their minds, as heal the wounds, which 
{chifm or fcandal may have given to the 
church; but do often, in the firft place, ‘feel 
themfelves all the joys, and advantages, they 
would procure to others, and they happily find 
pious reflections, devout foliloquies, ardent e- 
jaculations, and other mental entertainments of 
a religious foul, to be of a nature not only fo 
{weet, but fo improving, and fo advantageous, 
that whilft many other laudable imployments 
recommend us to the ftudents of theology, 
thefe more efpecially recommend us to the Au- 
thor of it, and indear us to God himielf, 
Ir, when our fruit-tree has changed its white 
livery for a green, our confiderer chance to 
take notice, how thick it is fet with leaves, of 
which it had not one fome months before, it 
may poffibly put him in mind of the inftability 
of their condition, that are undelervedly envi- 
ed for a numerous train of fuch feeming friends, 
and gaudy attendants, as are {fo to the fortune, 
rather than the perfon: for, as in the fun-fhiny 
© fonths 
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months of fummer, when the fair weather 
would keep the tree warm enough, without 
the help of leaves, it is wont to be cover’d 
with thofe verdant ornaments; but lofes them 
all in winter, when it needs their fhelter from 
the rigors of that cold feafon : fo thofe, that 
during the fun-fhine of profperity, are befet 
with {eeming friends, of which they had no 
need, find themfelves left naked, and forfaken 
of them all, when adverfity would make their 
company of fome advantage. If our contem- 
plator chance to obferve, how his tree flourifhes 
with verdant leaves, and gaudy bloffoms, at 
that feafon of the year, when it 1s providing 
to bring forth fruit, ic may put him in mind 
of the pleafednefs and alacrity, with which a 
charitable perfon fhould fet himfelf to the do- 
ing of good; and mind him, that as the God 
of nature loves a chearful giver, fo the temper 
of a liberal perfon is pointed out by nature her 
felf in a tree, which feems to triumph in all 
the ornaments it can put on, when it 1s about 
to exhautt the greateft part of its own ftock of 
fap, to produce fruits, which only others are 
to eat. 

Ir he take notice of the order, wherein it is 
ufual for the leaves and bloffoms to precede the 
fruit, it may poffibly invite him to look with 
a more favourable eye upon the green and im- 
miature effays of early writers, if they difcover, 
that the author aims at good things, though 
he does not yet perform creat ones: for, how- 
ever thefe youthful productions of the pen are 
commonly rather pleafing and florid, than o- 
therwife confiderable ; yet if they be good for 
their feafon, and in their kind, though that 
kind itfelf be not of the ufefulleft, they may de- 
ferve pardon, and perhaps encouragement ; 
fince, though they be not yet folid, they may 
promife fomething that will be fo; and even 
the beft trees prefent us their bloffoms, before 
they give us their fruit. 

Ir the fame contemplator happens to fee 
‘young people firft fhake the tree in vain, and 
then climb it to gather unripe fruit, 1¢ may af- 
ford him a reprefentation of men’s over-eager 
and untimely perfuits of feveral defirable things, 
and efpecially of honour: for, as green fruit, 
though of a good kind, will not eafily be 
{haken down by them, that would gather it, but 
reduces them either to climb the tree, or for- 
cibly ftrike it off, which commonly bruifes, 
and disfigures what it procures ; and as the 
fruit, when thus obtain’d, is but four, and un- 
wholfome, being neither fweetened, nor con- 
cocted by maturity; fo that it ufually both {ets 
the teeth on edge, and breeds ficknefs in the 
bodys: whereas, if the fame fruit were let alone 
till it were fully rrpe, and in feafon, it would 
both readily drop into the eater’s mouth, and 


‘prove delicious, and more wholfome food; {o, 


when we greedily purfue after honour, and 
pleafure, of which this life is not the proper 
feafon, we not only meet with difficulties in 
acquiring them, but find not, in poflefling 
them, either that fatisfaétion, or that advan- 
tage, that the eagernefs of our unruly appetites 
promifes us; whereas, if we would ftay con- 
tentedly till God’s time be come (which is al- 
i 


Sect. 6. 


ways the beft, and fitteft) we fhould not fteal, 
or force, but receive unfading honours, and 
uncloying delights, by being prefented with 
incorruptible crowns of glory, by him, with 


whom there is fulnefs of jay, and at whofe right Pal. xvi. 
hand (the ftation defigned for thofe, that over- «1. 


come the world’s allurements, and_their own 
impatience) there are pleafures for evermore ; 
that is, eternal ones. 

Last.xy, if towards the end of fummer, 
or of autumn, our reflector, coming to vifit 
his inftructive tree, find it prefent him ftore of 
fruit, and perhaps obferves it to be grown 
taller fince the laft winter, each bough will af- 
ford him a lively emblem of a true believer. 
For, as the loaded branch makes ufe of the 
moifture it attracts from the dirty ground, 
to recede as much as it can from the earth, 
and {pends its fap in fhooting up towards hea- 
ven, and bearing fruit for men; fo the devout 
Chriftian improves the bleffings he receives of 
this inferior world, to elevate his mind above 
it; and the ufe, that he makes of earthly goods, 
and advantages, is to raife his grateful foul 
nearer to God, and difpenfe them by works 
of charity to men, 
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HESE, Sophronia, are fome, and but 

fome, of the thoughts, which the oc- 
cafional confideration of a fruit-tree might 
fugeeft to a confidering perfon. And if we 
fhould lead our reflector from the garden to 
the woods, or to the river-fide, or into the 
fields, or to the ftreet, or to a library, or to 
the exchange ; or, ina word, tol know not 
how many other places I could name, I have 
fome reafon to think, that each of them would 
fupply him with variety of occafional medita- 
tions. Wherefore, fincé the want of themes 
will not, it is fit that fomewhat elfe fhould, 
place bounds to this difcourfe. And fince by 
finding, that I myfelf begin to be weary of 
writing, I have too much caufe to fear, that 
you are quite tired with reading, I think it 
high time to haften to a conclufion: only, be- 
fore I make one, I muft do our Meleteticks 
the right to advertife you, that you would do 
them wrong, if you fhould imagine, that in the 
paffed difcourfe I have either carefully enu- 
merated, or fully difplay’d, the advantages, 
which a devout and ingenious contemplator 
may derive from the exercife of the ways of 
thinking I have been treating of. For, though 
J have in the paft difcourfe, efpecially thofe 
parts of it, that are contained in the third pre- 
cedent, and in this prefent fourth fection, faid 
enough to recommend the fubject to any that 
is not much indifpofed to be prevailed with ; 
yet I will not deny, but that, even in thofe 
two feétions, I have left much unfaid. 

For, befides the feveral advantages and 
ways of making occafional meditations already 
pointed at, there are other accounts, upon which 
the practice I would perfuade may both benefit 
a pious foul, and be made ufe of by an inge- 
nious one. For the refpeéts one thing may 
have to another are fo numberlefs, and the 
mind of a rational man, verfed in meditations, 

may 
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may compound and disjoin notions fo many 
ways, and may tnake fuch inferences from them, 
and fuch applications of them, that it frequent- 
ly happens, that befides the reflection, fug- 
gefted by that which gave the firit rife to his 
meditations, he lights upon conceits differing 
enough from them, and perhaps better than 
they : as when hounds, hunting a hare, meet 
in their way with a ftag. For, though philo- 
fophers feem to have juftly enough rejected 
the opinion, attributed to Plato, that all know- 
ledge is but reminifcence 5 yet certainly the mind 
of a man,well furnifhed with variety of notions, 


is, by the analogy or contrariety of things and: 


notions, in reference to each other, fo eafily 
and readily excited to lay them together, and 
difcourfe upon them, that he is oftentimes by 
any flight occafion helped to light (and that 
with a {trange and furprizing facility) upon 
things, that he would elfe have fcarce talcen the 


leaft notice of. ‘When the mind is once fet 


on work, though the occafion adminiftered the 
firft thoughts, yet thofe thoughts themfelves 
may, as well as the object that excited them, 
become the themes of further meditation: 
and the connection of thoughts within the 
mind may be, and frequently is, fo latent, 
and fo ftrange, that the meditator will often- 
times admire to fee, how far the notions he is 
at length led to, are removed from thofe,which 
the firft rife of his meditation fuggefted. And 
by thefe incidental -excurfions he may fome- 
times be as much delighted and furprifed, as 
Sampfon was, when going afide to look upon 
the carcafe of a lion, he met with a ftock of 
honey. 

But ‘I can add one thing towards the in- 
ducing you to exercife your felf in the way of 
thinking we have all this while been fpeaking 
of; which though J had almoft forgot to take 
notice of, it will, I doubt not, feem important 
to Sophronia, to whom it need not be a difcou- 
ragement from aiming at one of the nobleft 
ufes of occafional reflections, that it fuppofes 
not a bare acquaintance with them, but {prings 
from an entire, and (if I may fo fpeak) inti- 
mate familiarity with our Meleteticks. For 
this ufe of occafional meditations, though it 
do but gradually differ from fome of thofe, 
that have been already mentioned, will perhaps 
by the devout (and confequently by Sophro- 
nia) be efteemed the higheft advantage, that 
this way of thinking can confer; and it is, 
that the cuftom of making occafional reflec- 
tions may infenfibly, and by unperceived de- 
grees, work the foul to a certain frame, or 
temper, which may not improperly be called 
heavenly-mindednefs, whereby fhe acquires an 
aptitude and difpofition to make pious reflec- 
tions upon almoft every occurrence, and of- 
tentimes without particularly defigning it. 
But as this privilege will, as I was intimating, 
fcarce fall to the fhare of any but thote, that, 
by long or frequent exercife, have foaccuftomed 
their minds to reflect upon what they fee, that 
they continue that practice, as it were, of their 
own accord ; fo when once, by fuch a conftant 
kindnefs and hofpitablenefs to fuch thoughts, 

Vox, II. 


that they will, as it were, come to the mind 
without calling, and make themfelves its 
guefts, without particular invitations, the foul 
has attained that defirable frame we lately 
called heavenly-mindednefs, which is a difpo- 
fition and a readinefs to make {piritual ufes of 
earthly things, both the advantage and the 
delight of that frame of heart cannot but be 
extraordinary. Jt muft furely afford a great 
deal of fatisfaction to an ingenious and devout 
perfon, to be able to make the world both his 
library and his oratory ; and which way fo- 
ever he turns his eyes (not only upon unob- 
vious things, but even upon the moft familiar 
ones) to behold fomething that inftructs, or 
that delights him; and to find, that almoft 
every object, that prefents it felf to his notice, 
prefents alfo good thoughts to his mind, to be 
gathered with as much innocency and pleafure, 
and with as little prejudice to the things, that 
afford them, as honey is gathered by the in- 
duftrious bee from the differing flowers fhe 
meets with in her way. Certainly, if we 
would carefully lay hold on, and duly manage, 
this help, ir would prove a powerful remedy 
to prevent or cure much of that dullnefs and 
droufinefs, that do fo frequently fmother or 
blemifh our devotion. There would fcarce 
any thing pafs us, out of which we would not 
{trike fome fpark or other of that heavenly 
fire, or that would not contribute fomething, 
either to kindle it, or to feed it, or to revive 
it. If but half the precious time we imper- 
tinently trifle, or fquander away, upon employ- 
ments, that. will be fure to coft us either tears or 
blufhes, were carefully laid out in the culti- 
vating of this kind of thoughts, it might of- 
ten fave our minifters the labour of infifting 
fo long upon the ufes of their doctrines, when 
the whole world would be a pulpit, every crea- 
ture turn a preacher, and almoft every accident 
fuggeft an ufe of inftruction, reproof, or ex- 
hortation. No burial but would toll a paffing- 
bell, to put us in mind of our mortality : 
no feaft but would make us afpire to the mar- 
riage-feaft of the Jamb: no crofs but would 
add to our defires to be diffolv’d, and to be 
with Chrift: no mercy but would be a frefh 
engagement unto obedience to fo gooda ma- 
{ter, as the author of it: no happinefs of 
others, but would prove an encouragement to 
ferve him,that can give that, and much greater : 
no mifery of others, but would awake and 
heighten our gratitude, that we are privileged 
from it: no fin in our neighbours, that would 
not diffuade us from what we fee looked fo 
unhandfomely in others: nor any virtue of 
theirs, but would excite our emulation, and 
{pur us on to imitate or furpafs it. In aword, 
when the devout foul is come to make that 
true ufe of the creatures, as to look upon them 
as men do upon water, that the fun gilds with 
his beams, that is, not fo much for itfelf as 
for the reflective virtue it has to reprefent a 
more glorious object ; and when fhe has, by 
long practice, accuftomed her felf to {piritualize 
all the objects and accidents that occur to her, 
I fee not why that practice mav not be one of 
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the moft effectual means for making good that how low a theme foever it takes its rife, being 
Rom. viii. magnificent affertion of the Apoftle, That a// like Facob’s ladder, whereof though the footGen. 
28. things work together for good to them that love leaned on the earth, the top reached up to beaven, *xviul. 12 
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REFLECTION IL 
Upon his manner of giving meat to bis dog. 


GNORANTLY thankful creature, thou 
if beggeft in fucha way, that by what would 
appear an antedated gratitude, if it were 

not a defignlefs aétion, the manner of thy pe- 
titioning before-hand rewards the grant of 
thy requeft; thy addreffes and recompence 
being fo made and ordered, that the meat I 
caft thee may very well feed religion in me. 
lor, but obferve this dog, I hold him out 
meat, and my inviting voice loudly encourages 
and invites him to take it: itis held indeed 
higher than he can leap; and yet, if he leap 
not at it, I do not give it him; but if he do, 
I let it fall half way into his mouth. Not un- 
refemblingly deals God with us; he fhews and 
holds forth to us (the foul’s true aliment) eter- 
nal glory, and his moft gracious word fum- 
mons and animates us to attempt it. Alas! 
it is far above the reach of our endeavours, and 
our deferts ; and yet if we afpire not to it, and 
ftrive not for it, in vain do we expectit ; but 
if we faithfully do what in us lies, and our 
endeavours {train themfelves to their utmoft, 
God mercifully allows the will for the effect, 
meafures our performances by what they aim’d 


at, and favourably accepting what we can do, | 


for what we fhould do, he fupplies the imper- 
fections of our faint, but yet afpiring attempts, 
by ftooping condefcenfions ; and what our en- 
deavours want of reaching up to, his grace 
and acceptation brings down. Piety is the 
condition, though not the price, of heaven; 
and (like the wedding garment in the parable) 
though it give us not a right to the beatifick 
feaft, 1s, yet that, without which none shall 
be admitted as a duly qualified gueft: for 
though we cannot reach heaven by our good 
works, we fhall not obtain it without them. 


REFLECTION IL. 
Upon his diftilling fpirit of rofes in a limbick. 


NE, that knew how well I love the fcent 
of rofes, and were ignorant of the ufes 
of this way of diftillation, would, queftionlets, 
think me very ill advifed, thus haftily to de- 
prive my {elf of the flowers I moft love, and 
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employ art to make them wither fooner than 
nature would condemn them to do: but thofe 
that know, both the fadingcondition of flowers, 
(which, unimprov’d by art, delight bue whilft 
they are, what they cannot long be, frefh) and 
the exalting efficacy of this kind of diftillation, 
will think this artificial way, chat chymifts 
take, of {poiling them, is an effect as well of 
their providence as their fkill: for that pleaf- 
ing and f{prightly {cent, that makes the rofe 
fo welcome to us, is as fhort-lived and perifh- 
ing, as the flower, that harbours it, is fading’, 
and though my limbick fhould not, yet a 
few days inevitably would, make all thefe 
rofes wither. But by this way of ordering my 
rofes, though I cannot preferve them, I can 
preferve that {pirituous and zthereal part of 
them, for whofe fake it is, that I fo much 
prize and cherifh this fort of flowers ; which, 
by this means, I preferve, not indeed in the 
fading body, but in the nobler and abftracted 
quinteffence ; which purer and laftinger por- 
tion of them will be more highly fragrant 
than ordinary rofes are wont to be, even whilft 
they are frefh, in that feafon, when thofe 
flowers, that have not been thus early and pur- 
pofely deftroyed, will, according to the courfe 
of nature, whereto they are left, wither and 
putrify. 

Tus he that fees a charitable perfon libe- 
rally part with that money, which others are 
fo fond of, if he be a ftranger to the opera- 
tions of faith, and the promifes of the gofpel, 
he will be apt to me the Chriftian’s libe- 
rality for folly, or profufion, and to think 
that he is fallen out with his money: but he 
that remembers, how clear a profpect, and how 
abfolute a difpofal of the future, the Scripture 
of truth (to ufe an angel’s expreffion) af- 
cribes to him, that bid his difciples make them- 
felves friends with the uncertain (or unfaithful) 
mammon, (for fo the ufe I fometimes meet 
with of the Greek word, together with the 
context, invites me to render it) that when be 
fail, they may recetve us into everlafting babi- 
tations; and he that fhall likewife confider, 
not only the tranfitory nature of worldly pof- 
feffions, (from which their perifhing, or ours, 
will be fure ere long to divorce us) but the in- 
eftimable advantage, with which we fhall re- 
ceive in heaven whatever we employ in pious 
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ufes here on earth, will conclude this way of 
parting with our wealth the fureft and gain- 
fulleft way of preferving it ; fince the Chn- 
{tian, by parting but with what (however) he 
could not long keep, fhall, through God’s 
munificent goodnefs, obtain a much more va- 
luable trealure, that he fhall never lofe: fo 
that thus to facrifice wealth to charity 1s not 
an early lofs of it, but the right way of fecuring 
it; for by this gainful way, when we fhall, in 
another world, be paft the poffibility of pof- 
{effing our riches in kind, fuch an employment 
of them may help us to enjoy them, though 
not in the capacity of riches, yet in that noble 
capacity of goods, under which notion alone 
they are defirable ; and thus laid up they 
may there procure us, what they could never 
here afford us, happineds. 


REFLECTION UI. 


Upon his being in great danger cvandring, on 
Mendip bills, among covered lead mines, that 
be knew not of. 


OW have I travelled all this while upon 
the brink of the grave! I thought only 
to be out of my way, but little dreamed to 
be fo near the end of all my journeys, in that 
of my life by traverfing to and fro amongft 
thofe deep and covered pits, upon any one of 
which if my horfe had but chanced to {tumble, 
(and the very mine-men I at length met with, 
think it a kind of miracle he did not) I had 
been killed and buried at once, and my fate 
had been for ever as much concealed from my 
friends as my body: and all this efcape a 
work fo totally of God’s goodnefs, that 1 did 
not fo much as know my danger till I was paft 
it; fo that it feemed fent, but to give me oc- 
cafion of rejoicing in my deliverance. How 
vaft a debt of gratitude then do I owe toGod? 
and how extremely do I fall fhort of acquitting 
my felf of it? fince, befides that I make him 
but very unfuitable returns for the bleffings I 
know I have received, I receive from him fig- 
nal bleffings, that I do not fo much as know 
of, and which confequently I am very unlike 
particularly to acknowledge. But this gracious 
refcue, from fo great and unexpected a hazard, 
fhall, I hope, teach me henceforth to beware, 
both of fecurity, fince I often fall into dangers 
that I know not, and of diftrufts of God’s 
providence, fince I have found it fo watchful 
to deliver me from thofe that I feared not. 


REFLECTION Iv. 
Fis horfe fiumbling in a very fair way. 


ERE is a patch of way, to which any 
H lefs fmooth than a bowling-green were 
rugged, and in which it feems not only fo un- 
likely, but fo difficult, for a horfe to trip, 
that nothing could have made me believe a 
horfe could have ftumbled here, but that mine 
has dangerouflydone fo. This jade has this very 
evening carried me fafely through ways, where 
{tumbles were fo much to be expected, that 
they were to have been forgiven; and now in 


a place fo fmooth, that fure he could not faul- 
ter in it, only out of curtofity and trial, he 
falls under me fo lubberly, that I as much ad- 
mired my efcape as danger. But it is too ufual 
with us, unfaulteringly to traverfe adverfity’s 
rough ways, and ftumble in profperity’s {mooth- 
eft paths. The obfervation is almoft as old as 
profperity, that fortune ruins more perfons 
whilft fhe embraces them, than whilft fhe 
would crufh them: but though the obferva- 
tion be very common, it is not more fo, than 
it is to fee even thofe, that make it, add to the 
inftances that juftify it. JI have feldom yet 
been fo fortunate, as to be obnoxious to that 
lefs frequently pitied than difarming danger : 
Fortune has feldom yet vouchfafed to turn Syren 
to pervert me; and fhe has hitherto given me 
much more exercife for my conftancy than foi 
my moderation. | 
fNlandering my felf, I may confefs, that I have 
fometimes wifhed my felf in the lifts with that 
bewitching enemy, profperity ; and increafed 
the number of thofe many, who never think 
fo fair an adverfary formidable, till they find 
themfelves vanquifhed by her : but upon fecond 
thoughts, I judge it better, to leave the choice 
of my antagonift to him, who not only beft 
knows my ftrength, but gives it me ; efpeci- 
ally, when I confider, that as we are all of us 
naturally fuch ftumblers, that (as Solomon {peaks 


I think too, that without. 
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in fomewhat another fenfe,) even the juft mait Proyxyiy. 
falls feven times a day, fo it is obferved in 16. 


tumblers, that they are molt fo in fair way ; 
into which if providence lead my fteps, | 
fhall think it feafonable to pray, and lead us 
not into temptation; and fhall not think it un- 
feafonable to remember, that ice is at once the 
{mootheft and the flippereft of ways, and that 
(the jadifhnefs of our natures well confidered) 
there isno way, wherein we ought to ‘travel 
with more heed, than that, whole treacherous 
evennefs would divert us from taking heed to 
our way. 


REFLECTION VV. 


Upon two very miferable beggars, begging to- 
gether by the bigh-way. 


EHOLD tthis fore-moft wretch, wKofe 
ftrange deformity and ghaftly fores e- 
qually exact our pity and our horror; he 
feems fo fit an object for compaffion, that not 


to exercife it towards him can fcarce proceed 


from any other caufe than the not having any 
at all: the fadnefs of his condition is augy 
mented by his want of eyes tofee it; and his 
mifery is fuch, that it calls for an increafe of 
pity, by his being fo diftraéted, as to defire a 
longer life, or rather longer death: he fues 
more movingly to the eye than to the ear; 
and does petition much lefs by what he lays, 
than what he is: each feveral member of his 
tortured body is a new motive to compafiion, 
and every part of it fo loudly pleads for pity, 
that (as of fcolds) it may (in another fenfe) 
be faid of him, thay he isall tongue. But 
yet this other beggar thinks not his condition 


the lefs deplorable for his companion’s as: 
the 
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the more fo: he finds in the difeafes of his fel- 
low as little confolation as cure ; nor does he 
at all think himfelf fupplied with a deficient 
hand, becaufe the other wants one. And there- 
fore he’ is as importunate for relief, as if all 
miferies were not only heaped on him, but 
confined to him: his fellow’s burthen light- 
ens not his load ; and if fortune never had 
perfecuted any other, he could not more de- 
plore nor refent her perfecutions. So that, if 
we fhould judge of their miferies rarher by 
the ear than’ by the eye, this latter’s fadder 
complaints would move us to decree him the 
advantage in point of wretchednefs. 
TRANSLATE now, my foul, all this unto 
Jpirituals ;.and as we meafure the ftraightnefs 
of lines, not by a ram’s horn, but a ruler; fo 
be not thou fo rafh, as to infer thy health from 
others more forlorn and defperate difeafes. Let 
not the greater difficulty of another’s cure 
leffen the follicitoufnefs of thy care for thine, 
nor make thee the lefs earneft in the implor- 
ing and labouring for relief. In fo depra- 
ved an age as ours, one may (and perhaps in 
vain too) fearch hell to find wickeder men 
than are to be, but too frequently, met with 
upon earth : he will fcarce be innocent, that 
will think himfelf fo, as long as he finds a 
man more culpable than he ; and he fhall fcarce 
ever judge himfelf guilty, whom the fight of 
a guiltier will abfolve. Nor will that man (till 
it is perhaps too late) be apt to attempt an 
efcape from the pollutions of the world, that 
ftays till he can fee none more inextricably 
intangled in them than himfelf. Do not, 
therefore, O my foul, content thyfelf with that 
poor comparative innocence, that in heaven 
(which it will never bring thee to) has no 
place, by reafon of the abfence of all vicious 
perfons; and in hell itfelf (which it fecures not 
from) can afford only the ill-natured confola- 
rion of not being altogether as miferable, as the 
wretchedeft perfon in that place of torment. 


REFLECTION VI 
Sitting at.eafe in a coach, that went very faft. 


S faft as this coach goes, I fit in it fo 
much at eafé, that whilft its rapid mo- 

tion makes others fufpeét, that I am running 
for a wager, this lazy pofture, and this foft 
feat, do almoft as much invite me to reft, as 
if I were a-bed. The hafty wheels ftrike fire 
out of the flints they happen to run over ; 
and yet this felf-fame fwiftnefs of thefe wheels, 
which, were I under them, would make them 
crufh my bones themfelves into {plinters, if 
not imto a jelly, now I am feated over them, 
and above their reach, ferves but to carry me 
the fafter towards my journey’s end. Juft fo 
it is with outward accidents, and conditions, 
whofe reftlefs viciffitudes but too juftly and 
too fitly refemble them to wheels : when they 
meet with a fpirit, that hes proftrate on the 
ground, and falls groveling beneath them, 
they diforder and opprefs it; but he, whofe 
high reafon, and exalted piety, has, by a no- 
ble and fteady contempt of them, placed him 
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above them, may enjoy a happy and a fettled 
quiet, in fpite of all their bufy agitations ; and 
be fo far from refenting any prejudicial dif- 
compofure from thefe inferiour revolutions, that 
all thofe changes, that are taken for the giddy 
turns of fortune’s wheel, fhall ferveto approach 
him the fafter to the bleft manfion he would 
alrive at. 


REFLECTION VII. 
Upon the fight of a windmill ftanding fiill. 


Genorio, Evsesius; LINDAMOR. 


Gen. Q{Z OUR eyes, gentlemen have been 
fo long fixed upon this windmill, 
that, in f{pite of the barrennefs of the fubject, I 
cannot but fulpect, it may have afforded oné, 
or each of you, an occafional meditation. 
Euses. To juftify your conjecture, Gexorio, 
I will confefs to you, that I was confidering 
with myfelf, that if one, who knew not the 
miller’s trade and defign, fhould look upon 
this ftruéture, he would think the owner wor- 
thy of fo incommodious a manfion, if not of 
a room in Bedlam; for, we fee, he has chofe to 
erect this fabrick in a folitary place, and upon 
the cold and bleak top of a {welling grdund, 
where nothing fhelters it from the violence of 
a wind, whilft its high fituation expofes it to 
the fucceffive violences of them all. Buc he 
that is acquainted with the exigencies of the 
miller’s defign and trade, will think he has 
made a very proper choice, in feating himfelf 
in a place, where no wind can blow, that he 
fhall not be able to make an advantage of. 
And having confidered this, Genorio, my 
thoughts, when you interrupted them, were 
making this application of it ; that we ought 
not to be too forward to cenfure men, other- 
wife virtuous, and difcreet, for engaging them- 
felves, upon fome accounts, to troublefome and 
unfettling employments: for if the end be not 
mifchofen, the means are to be eftimated by 
their tendency thereunto ; and though a calmer 
condition of life might be in itfelf more defi- 
rable, yet when a more expofed one can make 
him, that is qualified for fuch employments, 
more ferviceable in his generation, this may, 
upon that account, be more eligible than the 
other ; fince, as it expofes him to more hard- 
fhips, it affords him more opportunities of pro- 
fecuting his aims; fo that his ftation is recom- 
mended to him by thofe very circumftances, 
that make other men diflike it. 
Gen. But may not] alfo know what thoughts 
this worthy theme fugeefted to Lindamor ? 
Linp. I was, Genorio, taking notice, that 
this whole fabrick is indeed but a large engine, 
where almoft every thing, as well as the fails 
and the wheels, is framed and fitted for the 
grinding of corn: but, though this whole 
ftructure be artificially enough contrived, yet 
it can now do nothing in order to its end, for 
want of fuch a light and airy thing as a breath 
of wind, to put all this into motion. And, 
Genorio, thiswindmill, thusconfidered, brought 
into my mind the condition of a great 
lord, that you and I not tong fince vifited, and 
who 
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whois far from being the only perfons, to whom 
the reflection may be applicable ; for one, that 
not knowing his humour, and his aims, fhould 
fee how great a provifion his plentiful fortune, 
and his {kill to manage it, have Jaid together, 
of thofe things, which are wont to be thought 
the chiefeft inftruments (and, perchance; the 
chief parts) of happinefs, would be apt to envy 
his condition, as difcerning nothing. that 4s 
wanting to it. But alas! the man expects 


and covets efteem and reputation ; and though. 


fame have thefe refemblances to the winds that 
itis an airy and unfolid thing, which we mutt 
receive from others, and which we are not only 
unable to procure for our felves, but know not 
how long we fhall keep it when we have it ; 
yet the want of this alone makes all the reft 
utterly infufficient for his fatisfaction. Thus 
the not fo great as ambitious slexander, after 
all the blood he had fpilt in conquering the 
world, is faid to have fhed tears, that he had 
conquered but one; when a philofopher told 
him there were more. And all the favours, 
that the greateft potentate upon earth could 
heap upon proud Haman, were; by his own 
confeffion, unable to make him think himfelf 
happy, as long as he could not neglect a cap- 
tive’s neglect of him; all his greatnefs did 
him no good, if but one man had the courage 
not to bow to it; and an unfatisfied appetite of 
revenge quite fpoiled the relifh of the great 
monarch’s favours, and the fair E/ther’s ban 
quets. Nor do I doubt; Genorio, that we of- 
ten marvel, if not repine; at providence, upon 
a great miftake; for by refuling to be God’s 
fervants, men ufually become fo to their own 
unruly paffions, and affections. And there- 
fore we often very caufelefly envy the great 
and rich; as if they were as happy as the .ad- 
vantages vouchfafed them, would make a wife 
and good man; whereas perhaps the man 
courts a reputation, that is not be acquired by 
what men have, but by what they are, and do ; 
or elfe he is in love with a lady; that loves not 
him, or Idves another better: and the coynels 
of a miftrefs, the greater title of a neighbour, 
or fome fuch trifling accident; that another. 
would either not be fubject to, ‘or not be much 
concerned for, will keep him from enjoying 
any of thofe very things; for which by-ftanders 
envy him: fo joft it is, thac in eftimating a 
man’s condition, we fhould: hot only confider 
what poffeffions he has, but what defires. 


REFLECTION VIL 
Upon bis paring of araré fummer apple. 


OW prettily has curiovis nature painted 


this- gavidy fruit? Here is 4 green; that 
emeralds cannot; and“Fiora’s felf might boaft : 
and Pomona feems'to hive affected, in the frefh 


and lively vertnilion that ‘adorns this {mooth: 
rind, an‘erfiulation at rubles: themifelves, atid’ 


to have:aimed at manifefting that fhe can eivé 

het vegetable productions as lovely and orient, 

though not as lafting colours, as, thofe that 

make jewels precious {tones; and if, upon the 

hearing: the praifes this fcarlet deferves, her 

blufhes enoble her own cheeks with fo vivid 
Vou, I. 
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a colour, perhaps fuch a livery of her mo- 

defty might juftify her pride. Ina word, fuchr 
pure arid tempting green and red dye this fatfie 

polifhed flgin; that our vulgar boldnefs muft be 

no longer queftioned, for rendring that fruic 

an apple; that inveigled our firft parents. But 

though thefe Winning dyes delight me ftrange- 

ly, they are Yood for my eye alone, and not 

my ftomach ; I have no palate for colotirs ; and 

to relifh this fruit well; and know whether it 

performs to the tafte whatit promifes to the. 
fight, and juftify that Platonick definition, 

which ftylés beauty the luftre and flower of | 
goodnefs, all this gay outfide is cut and thrown 
away, and paffes but for parings. Thus, in 
opinions, though I look with pleaflire on that - 
neat fafhionable drefs, that ftioother pehs fo 

finely cloathe them with ; and though I be de- 
li¢hted with the pretty and fpriice éexpreffions; 

that wit and elotyience are wont to trick them 
up with; yet when I mean to examine their true 
relifh, that, upon liking, I may make them 
mine, I ftill ftrip and diveft them of all thofe 
flattering; ornaments (or cheatinie difguifes ra- 
ther) whieh fo often conceal or mifreprefent 
their true and genuine nature, and (befote 
ever I {wallow them) after they have been ad- 
mitted by the more delufible faculty we call fan- 
cy, I make them pafs the feverer fcrutiny of 
reafon. 


“REFLECTION KE, 
Upon his coach’s being flopt in a narrow lane. 


ERE, for aught I can guefs, my ftay 

is like to be long enough, to afford me 

the leifure of a reflection on it : for I have 
found already, in this narrow lane a very large 
feene to exercife my patience in ; and this chur- 
lifh drayman feetns refolved to be as tedious 
to me, .as.-Lsdesfe-Fiil is to his horfe, when 
his cart is overloaden. They, that are going 
on foot to the fame place this cdach fhduld car- 
ry me to, find not their paffage hindered, or 
their wky ‘obftracted by that,‘ which keeps me 
hete ; and were I difpoféd-to ‘leave ‘my’cdach 
behind, atid foot it after them, I might itt theit 
cotfipany fodtier reach the plice my defigns and 
affairs callie to, than I ‘thall (probably) be 
fapplied with ‘hopes 'éfgetting quickly otit 
from hette, - Alas! ‘how ftequently falls: ‘it 
out thus in our journeys towards heaven ? 
Thoft, whoth their adverfe' fortune, or a noble 
fcorn, hath ftript of, or feleafed from; thefe 


+ troublefonte arid'intanglihg externals, miay tread 


the paths of life nimbly and chearfully, being 
uriftopt By rhany obftacles, that intercept the 
progteffes dfléthers. Bue thofe ftately perforis, 
whofe pride'ér effemimacy will not permit them 
to move ah inch towatds Heaven, unlefs they 
may be carried thither in pleafure’s eafy coaches, 
and who will riot bate a fuperfluity, or lay by 
the leaft circumftanceé or-punctilio of grandez- 
za, to lefién themfelves into a capacity, of ‘en- 
tering in at the ftrait gate, may foon find thefe 
treacherous and over-loved conveniences turned 
into cumbetfome clogs, and real impediments, 
that will, if not block up, at leaft obftruct the 
paffage to the feat bod fo much joy ; that even - 

u to 
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to be caft afhore there, by fhipwreck, were a 
bleffing ; and that he is thought unworthy to be 
admitted there, that cannot think it his happi- 
nefs to reach that place himfelf, though he leave 
all behind him to get thither. 


REFLECTION X. 
Looking through a perfpective glafs upon a vef- 
fel we fufpetted to give us chace, and to be a 


pirate. [Sailing -betwixt Rotterdam and 
Gravefend on Eafter-day, 1648.] 


HIS gelafs does indeed approach the dif- 
truited veffel, but it approaches her on- 

ly to our eyes, not to our fhip; if fhe be not 
making up to us, this harmlefs inftrument will 
prove no loadftone to draw her towards us ; 
and if fhe be, it will put us into a better readi- 
nefs to receive her. Such another in{trument 
in relation to death is the meditation of it ; 
(by mortals fo much, and fo caufelefly, abhor- 
red:) for though moft men as ftudioufly fhun 
all thoughts of death, as if, like nice acquaintan- 
ces, he would forbear to vifit, where he knows 


he is never thought of, or as if we could exempt. 


ourfelves from being mortal, by forgetting that 
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we are fo ; yet does this meditation bring death 
nearer to us, without at all leffening the real 
diftance betwixt us and.him : if that laft ene- 
my be not yet approaching us, this innocent 
glafs will no more quicken his pace, than direct 
his fteps ; and if hebe, without haftening: his 
arrival, it will prepare us for his reception, For 
my part, my beardlefs chin allows me to pre- 
fume, that by the courfe of nature, I have yet a 
pretty ftock of fand inthe upper part of my hour- 
glafs: wherefore, though Fam now too young 
to fay with L/aac, Bebsld, now I am old, and I 
know not the day of my death, Gen. xxvii. 2. 
yet fince the youngeit and luftieft of us all has 
caufe to fay with the mirror of patience, When. 
afew years are come, then foall I go the way 
whence I fhall not return, Job xvi. 22. and fince 
it is the wife man’s counfel, Not to boaft our- 
felvés of to-morrow, becaufe we know not what a 
day may bring forth : I will endeavour (to ufe 
our Saviour’s terms) to take heed to myfelf, left 
at any time that day come upon me unawares, 
Luke xxi. 34. And, as the only fafe expedi- 
ent in order thereunto, I will (in imitation of 
holy ob) All the days of my appointed time, wait 
tillmy change come, Jobxiv. 24. 
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Containing OccCASIONAL REFLECTIONS upon the 
Accidents of an Ague. 


MepiTtTaTion I. 


Upon the firft invafion of the dfeafe. 


HIS vifit, dear * Sopbroyia, which you 
intended but for an act of kindnefs, 
proves alfo one of charity ; for though it be 
not many hours fince we parted, and though 
you left me free from any other difcomppfure 


than that, which your leaving me is wont to. 


give me ; yet this little time has made fo great 
a change in my condition, as to be, I doubt 
not, already vifible in my looks: for whilft 
I was fitting quietly inmy chamber, and was 
as far from the thoughts of ficknefs, .as from 
any fuch diforders, as are wont tobe the occa- 


fions of it ; and whilft I was delightfully enter- . 
tained by an outlandifh virtuofo, that came to. 


vifit me, with an account of the feveral attempts, 


’ that are either made, or defigned in foreign 


parts, to produce curiofities, and: improve 
knowledge ; I was fuddenly furprized with a 
chilnefs, and a fhivering, that came fo unex- 
pected, and increafed, fo faft, that it was height- 
ned into a downright fit of an ague, before I 
could fatisfy myfelf what it was. But I con- 


fefs, that this unwelcome accident had not ama- 
zed me, as well as troubled me, if I had fuffici- 
ently confidered, to what a ftrange number and 
variety of diftempers thefe frail carcafes of 
ours are obnoxious ; for, if I had called to mind, 
what my curiofity for diffeCtions has fhown me, 
and remembred how many bones, and mutcles, 
and veins, and arteries, and griftles, and liga- 
ments, and nerves, and membranes, and jui- 
ces, a human body is made up of, Icould not. 
have been furprized, that fo curious an engine, 
that confifts of fo many pieces, whofe har- 
mony is requifite to; health, and whereof not 
any 3s. fuperfluons,- nor. fcarce any infenfible, 
fhould have fome or other of them out of order, 
it being no more ftrange, that a man’s body 
fhould be fubject to pain, or ficknefS, than that 
an inftrument with above a thoufand ftrings (if 
there were any fuch) fhould frequently be out 
of tune; efpecially fince the bare change of air 
may as well difcompofe the body ofa man, as 
untyne fome of the:ftrings of fuch an inftru-. 
ment ;, fo that even the inimitable ftructure of 
human bodies is fearce more admirable, than 
that fuch curious‘and elaborate engines can ra 
| | _ O 


* A Name often given by the Author to his excellent Sifter R. who was almoft always with him, during his fickne{s. 
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fo contrived, as not to be oftner out of order 
than they are ; the prefervation of fo nice and 
exaét a frame being the next wonder to its 
workmanfhip. And indeed, when IJ confider 
further, how many outward accidents are able 
to deftroy the life, or, at the leaft, the health, 
even of thofe, that are careful to preferve them ; 
and how eafily the beams of a warm fun, or 
the breath of a cold wind, or too much, or 
too little exercife, a difh of green fruit, or an 
infe€tious vapour, or even a fudden tright, or 


ill news, are able to produce ficknefs, and per-' 


haps death ; and when I think too how ma- 
ny evitable mifchiefs our own appetites, or vi- 
ces, expofe us to, by acts of intemperance, that 
neceffitate the creatures to offend us, and prac- 
tices of fin, whereby we provoke the Creator 
to punifh us: when, I fay, I confider all this, 
and conf=quently how many mifchiefs he muft 
cfeape that arrives at grey-hairs; I confels, the 
commonnefs of the fight cannot keep me from 
thinking it worth fome wonder, to fee an old 
man, elpecially if he be any thing’ healthy. 
But thefe kind of thoughts, Sophronia, are {el- 
dom entertained, unlefs they be excited by 
fome unwelcome occafions ; and when we are 
long accuftomed to health, we take it for 
granted, that we fhall enjoy it, without taking 
it for a mercy that we are fo: we are not fen- 
fible encugh of our continual need and depen- 
dance on the divine goodnefs, if we long and 
uninterruptedly enjoy it, and by that unthank- 
ful heedleffnefs we do, as it were, neceffitate 
providence to deprive us of its wonted fupports, 
to make us fenfible, that we did enjoy, and that 
we always need them: it being but fit, that 


mercies fhould ceafe to be conftant, which 


their conftancy only, that fhould be their in- 
dearment, keeps us from entertaining as mer- 
cies. I will theretore, Sopbronza, endeavour to 
derive this advantage from this fudden fit of 
ficknefs, to make me thankful for health, when 
God fhall be pleafed to reftore it me, and to 
keep me from reckoning confidently upon the 
laftingnefs of it. For though we are very unapt 
to take even the wife man’s counfel, where he 
forbids us to doaft ourfelves of to-morrow, be- 
caufe we know not what a day may bring forth , 
yet by fuch accidents I find, that So/omon {poke 
much within compafs, and had not done other- 
wife, if for a day he had fubftituted an hour : 
for fo many, and fo various are the unforefeen 
accidents, to which we poor mortals are expo- 
fed, that the continuance of our health or pro- 
fperity do much more merit our thanks, than 
the interruption of them candeferve our wonder. 
And I muft confefs, Sophronia, that though 
my falling fick may be but my unhappinefs, 
my being fo much furprized at it was my faule. 


MEDITATION UJ. 
Upon the immoderate beat and cold of the 


acuifh fit. 


NE that, not knowing what ails me, 
fhould come in, and fee me in this foft 
bed, not only covered, but almoft oppreffed 
with clothes, would confidently conclude, that, 
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whether or no I be diftreffled by th eur ocee 
quality, I cannot at Icait be troubkd wot 
cold ; and if he himlelt were fo, he wil Lb 
apt to envy me. And if, inftead of comin: 
in my cold fit, he fhould vifit me in my he. 
one, and fee me with my fhoulders and arms 
quite uncovered, and nothing but tne fingle 
fheet on the reft of my body ; he would be 
apt to think, that I muft he very cool = Bit 
alas! in {pite of all that hes upon me, an in- 
ternal froft has fo diffufed it felf through every 
part, that my teeth chatter, and my whole 
body does fhake itrongly enough to make the 
bed it felf do io; and, though I ttill with for 
more clothes, yet thofe, that are heaped on me, 
can fo little controul this preternatural cold, 
that a pile of them might fooner be made 
creat enough to crufh, than to warm me: fo 
that when [ travelled even in trofly nights, 
the winter had nothing near fo {trong an ope- 
ration on me. And as that external cold was 
far more fupportable whilft it lafted, fo it was 
incomparably more eafy for me, by exercife, 
and otherwile, to deliver my iclf from it. 

Tuus, when a great or rich man’s mind 
is diftempered with ambition, avarice, or any 
immoderate affection, though the by-ftanders, 
that fee not what difquiets him, but fee what 
great {tore of accommodations fortune has pro- 
vided for him, may be drawn to envy hiscon- 
dition, and be kept very far from fufpecting, 
that he can want that contentment, the means 
of which they fee him fo richly fupplied with : 
and yet alas! as the colder heat of the exter- 
nal air is much lefs troublefome to a man in 
health, though furnifhed with an ordinary pro- 
portion of clothes, than the cold or hot fit of 
an ague, with a pile of blankets firit, and 
then a fingle fheet ; fo to a vigorous and healchy 
conftitution of mind, exiernal inconveniences 
are much more fupportable, than any accom- 
modations can make the condition of a dif- 
temper’d foul. Let us not then judge of men’s 
happinefs, fo much by what they have, as by 
what they are; and confider both, that fortune 
can but give much, and it muft be the mind, 
that makes that much enough: and that, as 
it is more eafy to endure winter, or the dog- 
days in the air, than in the blood; fo a health- 
ful mind, in fpite of outward inconveniences, 
may afford a man a condition preferable to 
all external accommodations without that. 


MEDITATION II 
Upon the fucceffion of the cold and hot fit. 


HEN the cold fit farft feized me, me- 

thought it was rather melted fnow than 
blood, that circulated in my veins, where It 
moved fo inordinately, and maintained the 
vital flame fo penurioufly, that the greateft 
fign, which was left to diftinguifh this cold from 
that of death, was its making me fhake {trong 
enough to fhake the bed I lay on. I called for 
more and more clothes, only becaufe I needed 
them, not becaufe I found any relief by them : 
I fancied the torrid zone to be of a far more 
defirable conftitution than that we call the tem- 
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perate; and as little as lam wont to reverence 
vulgar chymifts; I then envied their laborants, 
whofe imployment requires them to attend the 
Gre. But when the cold fit was once over, it 
was quickly fucceeded by a hot one, which 
after a while I thought more troublefome than 
it. Ithrew off the clothes much fafter than 
my former importunity had procured them to 
be laid on me; and I, that could a little be- 
fore fcarce feel all that had been heaped on me, 
could not now fupport a fingle fheet, but 
thought its weight oppreffed me. 

I Envrep the inhabitants of Norway, and 
Iceland, far more than thofe, that dwell either 
in the richeft province of Ea/t-India, or of 


‘tthe Golden Coaft it felf: and of all creatures, 


not rational, I thought the fifhes the happieft, 
fince they live in a cool ftream, and, when they 
pleafe, may drink as much as they lift. 

Ir then, Sophronia, the felf-fame perfon may, 
within lefs than two hours, have fuch different 
apprehenfions of his own condition, as now 
to complain of that as a fad grievance, which 
but an hour before he wifhed for as a relief; 
we may well acknowledge, that we frequently 
miftake in eftimating the hardfhips and af- 
fictions we complain of, and find them not fo 
uneafy as we make them, whilft we not only 
endure the whole affliction, that troubles us,; but 
often inereafe it, by repining at the envied 
condition of others. 

An afflicted man is very apt to fancy, that 
any kind of ficknefs; that for the prefent trou- 
bles him, is far lefs fupportable, than if it were 
exchanged for another difeafe; and imagines 
his cafe to be fo fingular, that one cannot fay 
to him in St. Paul’s language, No temptation 
has befallen you, but that which is common to 
men; 1 Cor. x. 13. He prefumes, that he 
could far more eafily fupport his croffes, if in- 
ftead of his prefent difeafe, he had this or that 
other; though; if the exchange were made, 
he would, perchance, wifh for his firft ficknefs, 
if not be as much troubled at his own folly, 
as with the difeafe. He that is tormented with 
the gout, is apt to envy any fick man, that is 
exempted from that roaring pain, and able to 
walk about : he that is fwelled with the dropfy, 
fancies all perfons happy, whofe difeafes allow 
them drink to quench their thirft: and the 
blind man envies both thefe, and thinks no 
perfons fo miferable in this world, as thofe that 
cannot fee the world. Fevers burn us, agues 
fhatter us, dtopfies drown us, phrenfies un- 
man us, the gout tortures us, convulfions 
wrack us, epilepfies fell us; colicks tear us $ 
and in fhort, there is no confiderable difeafe 
that is not very troublefome in it felf, how- 
éver religion may fan¢tify and fweeten it: for 
as a fortrefs, whofe defendants are not treache- 
rous, can fearee be taken otherwife than either 
by famine, or ftorm ; fo life, for whofe pre- 
fervation natore is fo faithfully follicitous, can- 
not be extinguifhed, unlefs either chronical 
difeafes do lingeringly deftrey, or fome acute 
do haftily fnatch ic away. And indeed, if a 
difeafe prove mortal, it is no more than is to 
be expected, if it tire out the patient with te- 
dious languifhments, or ee difpatch him with 
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difmal fymptoms: nor 1s it in point of ficks 
nefs only, that we are often more unhappy 
than we need, by fancying ourfelves more un- 
happy than we fhould be, if we were allowed 
to exchange that, which now troubles us, for 
any thing which does not, But there are evils, 
which, though exceeding contrary in ap- 
pearance and circumftanees, do yet agree in 
being extremely troublefome; as the poffeft 
wretch our Saviour cured in the Gofpel, though 
he were fometimes caft into the fire, and fome- 
times into the water, yet in both ftates was 
tormented by the fame devil, who, in’ variety 
of inflictions, ftill expreffed the fame malice. 
But we fhould make a righter eftimate of fuf- 
fering, if we did but confider, that much un- 
eafinefs is annexed to an afflicted condition in 
general ; and that therefore, which we are 
fenfible of, may proceed rather from the ge- 
neral nature of fickneffes, and croffes, than 
from the particular kind and degree of ours. 
And indeed, if a man were permitted to ex- 
change his difeafe with thofe of others, he 
would often find his granted wifhes to bring: 
him a variety of mifchiefs, rather than an 
exemption from them; and many of thofe, 
that we envy, as thinking, them far lefs fuf- 
ferers than our felves, dé look with invidious 
eyes on us, and do but diffemble their grie- 
vances more handfomely than we, not find them 
more eafy than ours. And that of St. Peer 
may be more generally applied, than moft men 
think, where he exhorts to conftancy, upon 
this confideration, That the fame fufferings are 
accomplifhed upon our brethren in the world; 
1Pet. v. 9. For itis all one as to the efficacy 
of this lenity, whether our afflictions be the 
fame with thofe of others, in kind, or not fu- 
periour to them in degree: and J doubt not, 
but we fhould fupport many of our grievances 
as eafily as thofe, for which we wifh them ex- 
changed, if the chief account, upon which they 
trouble us, were not rather, that they are the 
prefent ones, than the greateft. 


MEDITATION JV. 
Upon the being let blood. 


NE of the moft troublefome fymptoms 

in almoft all feverifh diftempers is wont 

to be thirft ; and in mine it was importunate 
to a degree, that made me very much fo, in 
frequently folliciting thofe, that were about me 
for drink, which, in the heat of the fit, feemed. 
fo defirable an objet, that it then much lef- 
fened my wonder at that parch’d king’s agree- 
ment,who, urged with thirft, fold his liberty for 
a full draught of cold water. But alas! I fadly 
found, that the liquor I fwallowed fo greedily, 
afforded me but a very tranfient relief, the 
latter being gone almoit as foon as the former 
had paffed thorough my throat; fo that not 
only it did but amufe me, not cure me; but, 
which is worfe, drinking it felf increafed my 
thirft, by increafing the fever, whofe uneafy 
fymptom that was, Wherefore, feeing all 
the cooling juleps that could be adminiftered, 
did free me from nothing but the expectation 
of being much relieved by fuch flight and pal- 
liative 
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Jiative medicines ; the doctor thought hinifelf 
this day obliged to a quite contrary, and yet 
amore generous remedy ; and ordered, that, 
inftead of giving me drink, they fhould take 
away blood, as judging it the beft and far 
the fureft courfe to take away the uneafy 
fymptoms, by removing that, which foments 
the caufe. 

Tuvs when the mind is diftempered with 
turbulent commotions, and the difquieted ap- 
petites does too reftlefsly and eagerly crave 
objects, which, though perhaps in themfelves 
not abfolutely bad, are at leaft made, by a 
conjunction of circumftances, unfit and dan- 
gerous for the perfon thac longs for them : 
we, like unfkilful or unruly patients, fondly i- 
magine, that the only way to appeafe: our de- 
fires is, to grant them the objects they fo 
paffionately tend to. But the wife and fo- 
vereign phyfician of fouls, who confiders not 
fo much what we do wifh, as what we fhould’ 
with, often difcerns, that this preternatural 
thirft indicates and calls for a lancet, rather 
than a julep, and knows it beft to attempt 
the cure, rather by taking away fomewhat 
that we have, than by giving us that, which 
only a fpiritual fuperfluity reduces us to want. 
And in effect, we often fee, that as a few oun- 
ces of blood taken away in a fever do cool 
the patient more than the giving him ten times 
as much drink would do ; fo a few afflictions, 
by partly letting out, and partly moderating 
our corrupt affections, do more compofe and 
appeafe a mind molefted with inordinate appe- 
tites, than the poffeffion of a great many of the 
objects we tmpotently defire. Whilft our ap- 
petites are roving, and unreafonable, and in- 
fatiate, the obtaining of this. or that particular 
object does but amufe the patient, not take 
away the difeafe ; whereas feafonable and fanc- 
tified croffes, that teach us to know our felves, 
and make us fenfible how little we deferve, 
and how little the things we are fo.greedy of 
could make us happy, if obtained, may reduce 
us to a refignation, and tranquillity of mind, 
preferable to thofe over-valued things, which, 
as it keeps us from enjoying, fo it keeps us 
from needing. Thus Zacheus, who, whilft a 
publican, néver thought he had enough, when 
be had once entertained our Saviour,’ though 
he offered to make a quadruple reftitution of 
whatever he had fraudulently acquired, was, 
tipon a fudden, by being freed from avarice, 
grown fo rich, that he was, forward to give 
no lefs than half he had to the poor ; as. if his 
divine gueft had wrought upon his goods fuch 
miracles, as he had done upon the five loaves, 
and two fifhes, of which the remains amounted 
to more than the whole provilion was at firft,. 


MEDITATION Vv. 
Upon. the: taking. of phyfick. 4 


FLE laft bitter potion that I took, So- 
 phronia, was, I remember, fweetned 
with the hopes were’given me with it, that it 
might prove the laft I fhionld’ néed to: take; 
arid would procure me a fettled and durable 
-Vow. I. | ics _ 
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health: but I find by fad experience, that the 
benefit I derived from it is nothing near fo 
lafting as it was welcome ; for I am now re- 
duced to take phyfick again, and I fear mutt 
often do fo, before I fhall be able to diflodge 
this troublefome ague that haunts me, For 
though the laft phyfick I took, wrought fo 
well, that I hoped it had brought away not 
only the ill-humours themfelves, but the very 
fources of them; yet by the effect of what I 
took this morning, I not only find there is 
as much to be purged away now, as there was 
then, but, what is fadder, I can fcarce hope 
this phyfick will excufe me from the need of 
taking more again ere long. But though it is 
a troublefome thing, and muft be often rez 
peated, yet it is a falutary thing too, and can- 
not be more unpleafant than it is ufeful ; and 
as loathfome as it is, a ficknefs were far worfe. 
Thus when a relenting finner has endeavoured 
to wath away his fins with his tears, he may 
poffibly thnk himfelf fo thoroughly wafhed 
in that abfterfive brine, (which yet owes its 
cleanfing virtue not to its own-nature, but to 
the blood of Chrift) that if he be a new com 
vert, and be entertained with thofe ravifhing 
delights, wherewith God is often pleafed to 
engage fuch returning prodigals, (as the kind 
father welcomed his-riotous fon with feafting, 
and with mufick) that he is apt to fancy re- 
pentance to be like baptifm, which, being: re- 
ceived once for a man’s whole life, needs ne- 
ver be renewed. But though, during fuch 
tranfports, an unexperienced convert may bé 
apt to caft the gauntlet to thé world, faying 
in his {piritual profperity, that he fhould never 
be moved; yet; as our Saviour (peaks, Té 
Spirit indeed is willing, but the flefb is weak + 
and too commonly our réfolutions flag with 
our joys, and thofe that a while before ima: 
gined they defpifed the world, find themfelves 
worlted, if not captivated, by it $ and find it 
far more difficult than they thought it, to live 
in the company of finners without being of 
their number, and in fo defiled a world with- 
out being {potted by it. 

AnpD as the fame David, who faid in his 
profperity, he fhould never’be moved, faid in 
his diftrefs, he fhould one day ..perifi by the 
hand of Sau/;.fo many of thofe, that whilft 
their tears of repentance, and of joy, are not 
yet dried off their eyes; are apt to defy and 
contemn all the-ghoftly enemies; and difficul- 
ties, that oppofe their prefent.:zealous refolu- 
tions, will, perhaps, in a while after, when they 
meet with unexpected impediments, and foils; 
change their confidence into.defpair, and think 
thofe very enemies, whom they lately looked: 
on, as defpicable, to..\be infuperable. But as 
phyfick, chat, does. good fora time, ought not 
to be rejected, i becaufe it does good but for a 
time ; nor fhould we reject the only fure means 
of our prefent. recovery, for fear of future res: 
lapfes : fo, though. we fadly.find, that repen-: 
tance muft be repeated, and that-after we have 
practifed it eften,.we muft have:neéed of ita- 
gain; yet; fince itis the oply prosper means to 
recover a foul out,of a.ftate' ofitfin,. «which -is 
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worfe than any difeafe, and leads to the worft 
of deaths, we muft never fuffer our felves to 
be fo far difcouraged, as to forego fo neceffary 
and fo profitable a duty, and mult not more 
frequently relapfe into faults, than renew our 
forrow for them, and our refolves againft them : 
for innocence indeed is far more defirable than 
repentance, as health is than phyfick. But as 
phyfick is more eligible than the continuance 
of ficknefs, fo is repentance more eligible than 
continuing in the ftate of fin: and as the 
drinking even of a bitter potion is a lefs evil 
than the heat, and thirft, and reftleffnefs of an 
ague; foto lament for fin here, is a far lefs 
uneafy thing, than to do it in a place, where 
there is nothing but remedilefs wailing, and 
gnafhing of teeth. It is true, that our fouls 
are in this too like our bodies, that our whole 
lives are {pent betwixt purging away of naughty 
humours, and accumulating them: and me- 
thinks, I hear the flefh ftill faying unto the 
{pirit, as Ruth did to Naomi, the Lord do fo 
to me, and more alfo, if aught but death part 
thee and me, Ruthi. 14. But although there 
are defilements, which, though often wafhed 
off, will as often come again to blemifh us ; 
and though the deeds of the * body will {carce 
all of them perfeétly be put to death, but with 
the body it felf; yet next to an uninterrupted 
{tate of health, frequent and early recoveries 
are defirable : and though the fhameful necef- 
fity of needing to beg many pardons for the 
fame fault may juftly make an ingenuous 
Chriftian cry out with Saint Paul, O wretched 
man that I am! who fhall deliver me from the 
body of this death? yet the fame fenfe of his 
own frailty, that puts this exclamation into 
his mouth, may comfort his heart, by its being 
a pledge, that he fhall one day be able exult- 
ingly to fay with the fame Apoftle in another 
place, Thanks be to God, which giveth us the 
vitory, through our Lord Fefus Chrift, 1 Cor. 


VG 7 
MEDITATION VI. 


Upon the fyrups and other fweet things fené 
him by the Doctor. 


HIS complaifant phyfician, Sophronia, ts, 

you fee very follicitous, that his reme- 
dies fhould as well gratify the patient, as op- 
pofe the difeafe: and befides that this julip is 
ting’d with fyrup of clove-july-flowers, that 
it may at once delight the palate, and the eye; 
fome of thefe other remedies are fweetned 
with as much fugar, as if they came not from 
an apothecary’s fhop, but a confectioner’s. But 
my mouth is too much out of tafte to relifh any 
thing, that paffes through it; and though my 
ficknefs makes this flattering of the palate al- 
moft neceffary to the rendring thefe medicines 
takable by me, yet upon the account of the 
fame diftemper, all that the Doctor’s tender- 
nefs and {kill could do to make them plea/ant, 
can at moft but keep them from being /oath- 
fome. And therefore you will eafily believe, 
Sophronia, that I enjoy thefe fweet things up- 
on a fcore, that, if it does imbitter them, does 


Sect. 2. 


at leaft, as to me, deprive them of their na- 
ture: fothat he, that, for the fake of thefe 
fyrups and electuaries, fhould, notwithftand- 
ing the malady that needs them, envy me, 
might be fufpected to be troubled with a 
worfe difeafe than an ague Is, a frenzy. 

Tuus there are many favourites of fortune, 
whofe feeming enjoyments may, perchance, be 
envied by thofe, thatdo but gaze on their con- 
dition, whilft it is rather pitied by thofe that 
know it. To be brought by greatnefs of power, 
or riches and effeminacy of mind, to that pafs, 
that they feldom hear any thing but their own 
praifes, even when their actions merit repre- 
henfion, and that they can relifh nothing that 
is not fweetned with fo much of flattery, as 
quite to difguife, and perhaps pervert, its na- 
ture: thefe, as I was going to fay, and fuch 
other unhappy privileges, are things, which 
(whatever fools may think) will not recom- 
mend greatnefs to a confidering man, and are 
far more fit to procure the poffeffor’s ruin, 
than wife men’s envy: and befides that a 
vain and impotent foul is, by thofe difquieting 
qualities, molefted with greater diftempers, than 
thofe gratifications can make amends for, and 
which often hinder the full relifhing of thefe 
or any other pleafures, The delight thefe 
treacherous delicacies afford, is fo much lefs 
confiderable than the weaknefs they fuppofe ; 
that it is far more eligible to be without them 
than to need them. 


MEDITATION VI. 
Upon the want of fleep. 


H! dear Sophronia, in fpite of all the 
care and officioufnefs of thofe diligenc 
attendants, that you were pleafed to fend to 
watch with me, I have flept all night as little 
as I do now, or asI fhall defire to do whilft 
you ftay here. 

Tris unwelcome leifure brought me as 
much a neceffity, as an opportunity to {pend the 
time in entertaining my thoughts, which on 
this occafion were almoft as various, and 
feemed too as wild, as, if I had flept, my 
dreams themfelves would have been: and 
therefore, I prefume you will not wonder, if 
I can now recall bute few of them, and if the 
reft -be as eafily vanifhed out of my memory, 
as they came abruptly into my mind. 

The firft thought, that I remember enter- 
tained me, was that, which was the moft natu- 
rally fuggefted by the condition I was in: for 
when I found how tedious and wearifome each 
hour was, and obferved how long a time 
feemed to intervene betwixt the feveral divi- 
fions, that the ftriking of the clock made of a 
night, that muft at this time of the year be 
much fhorter than the day; I could not but 
confider, how infupportable their condition 
muft be, to be caft into outer darknefs, where 
tormented wretches lie, not as I do upon a 
foft bed, but upon fire and .brimftone, where 
no attendance of fervants, or kindnefs of friends, 
is allowed them, that need it as much as they 
deferve it little; and, which is worft of all, 

where 
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where no beam of hope is permitted to confo- 
late them, as if the day fhould dawn after fo 
difmal a night, though protraéted to millions 
of ages, each of whofe miferable hours appears 
an age, 

Tue next thing I was confidering, was, 
how defective we are in point of gratitude to 
God: I now blufh, that Icannot call to mind 
the time, when I ever thought, that his having 
vouchfafed me the power of fleeping deferved 
a particular acknowledgment. But now I be- 
gin to fee, that it is our heedleffnefs, noc their 
ufeleffnefs, that keeps us from daily being 
thankful for a multitude of mercies, that we 
take notice of; though it be injurious, that 
that only commonnefs, that heightens the bene- 
fit, fhould keep us from us from being fenfible 
of the greatnefs of it. I confefs I was very 
lately one of them, who looked upon fleep as 
one of thofe inconveniencies of human nature, 
that merit a confolation ; and I very little ap- 
prehended, that I fhould ever complain of 
the want of fleep, as of a grievance, the ne- 
eeffity of it being what I always looked upon 
under that notion, But I now perceive, he was 
a wife man, who faid, That God made every 
thing beautiful in its feafon. And yet, when I 
confider the 7 betwixt fleep and death, 
whofe image it is, I cannot but think it very 
unlikely, that this life fhould be defigned for 
Our happinefs, fince not to lofe almoft half of 
it were an infelicity. 

ANOTHER thing I remember I was confi- 
dering, was this, that though want of fleep 
be one of the uneafieft accidents, that attend on 
ficknefs, yet in many cafes it proves as ufeful 
as it can be unwelcome. For there is a fort of 
jolly people, far more numerous than I could 
wifh them, who are at utter defiance with 
thinking, and do as much fear to be alone, as 
they fhould to do any courfe, that is naturally 
productive of fo unmanly a fear: and the fatne 
finful employments, or vain paftimes, that 
make them afraid of being alone, do fo much 
keep them from the neceffity of being fo, that 
they keep them almoft from the very pofiibi- 
lity of it. For in the time of health, vifits, bu- 
finefies, cards, and I know not how many o- 
ther avocations, which they juftly ftyle diver- 
fions, do fucceed one another fo thick, that in 
the day there is no-time left for the diftraéted 
perfon to converfe with his own thoughts: and 
even, when they are fick, though they be de- 
barred of many of thofe wonted diverfions, 
yet cards and company will give them enough 
to. prove a charm apainft thinking, which the 
patient is fo willing, or rather follicitous, to 
decline, the need of that ficknefs lefs troubles 
him, asit keeps his body from going abroad, 
than as it tends to drive his thoughts home; 
fo that faickneiS does little or nothing towards 
the making fuch men confider, by cafting them 
upon their beds, unlels it alfo hinder them 
from fleeping there. But in the long and 
tedious nights, when all the praters, and the 
gamefters (who are ufually called good com- 
panions, but feldom prove gpod friends) are 
withdrawn, and have left our patient quite a- 
Jone, the darknefs of the night begins to otake 
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him difcern, and take fome notice of his own 
condition, and his eyes, for want of outwari 
objects, are turned inwards, he muft, whether 
he will or no, during the filence of the night, 
hear thofe leffons, which by the hurry and 
avocations of the day he endeavoured to avoid. 
And though this be a very unwelcome mercy, 
yet it isa mercy ftill, and perhaps the greater 
for being fo unwelcome: for if he could fleep 
in ficknefs, as he ufed to do in health, he were 
in great danger of having his confcience laid 
afleep, till it fhould be awaked by the fames 
and fhrieks of hell. And the defign of God 
in chaftening being to reclaim and amend US, 
we not only do, by our want of reflecting, en- 
dure the trouble of ficknefs, without reaping 
the benefit of it ; but alfo by our fhunning to 
confider, we are fo ill-natured to our felves, 
as to lengthen the ficknefs, we are fo impatient 
of; which is in us as foolith, as it would be in 
a nice patient, after having been made to take 
a bitter, but a falutary potion, to fend unfea- 
fonably for cordials and juleps to hinder the 
working of it, and fo by fuch unrulinefs lofe 
the benefit of the operation, and lengthen his 
pain and ficknefs, to avoid the far lefs trouble 
of complying with the nature of the medicine, 
and the defigns of the phyfician : fo that re- 
pentance being neceffary to recovery, and the 
confidering of a man’s own ways as neceflary 
to repentance, the want of fleep, which both 
allows us time, and impofes on us a neceffity to 
think, may well be Jooked upon as a happy 
grievance, fince it very much tends to the fhort- 
ning of our afflictions, by the difpofing us to 
co-operate towards God’s aims in fending them. 


MEDITATION VIL 
Upon telling the ftrokes of an ill-going clock in 
the night. 


TAHE fame violence of my fit, that made 

= =me very much need fleep, allowed me 
fo little of it, that I think I mifs’d not hearing 
one ftroke of the clock all the night long. 
But fince you know, Sopbronia, that the clock 
is kept by thefoldiers, that are quartered in 
the place where it ftands, you will ¢afily be- 
lieve, that’ it is not very carefully looked to; 
efpecially fince they are not only wont to let ic 
go ill, but do oft times make it do fo on pur- 
pofe, and as thay beft comply with the of- 
ficers occafions, and as they would have the 
guards, that are to be fet here, or to be fent 
hence, fooner or later relieved. Of this un- 
certain going df the clock I never had oc- 
cafion to take fo much notice as the laft nighr, 
when, lying too conftartly awaked, I began 
to obferve, that though all the hours were fo 
tedious, as to feem every ore of them extraor- 
dinarily long, yet they manifeftly appeared to 
me not to be equally fo ; and therefore, when 
the clock ftruck eleven, to fatisfy my felf, 


whether it did not mif-inform me, [ called to 
one that fat up by me for che watch I ufe ro’ 


meafure the time with mi tee expetiments, 
and found it to want but very fitcle of mfid- 
night ; and not much above ai hour after, 
when by my watch it was but abdul ane, = 

that 
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that kept the clock, whether out of negli- 
gence, or defign, or to make amends for paft 
flownefs, made it ftrike two ; which feemed 
to me to hint a not unufeful rule in eftimating 
the length or fhortnefs of difcourfes : for there 
are cafes, where the difficulty or importance 
of the fubjecét is fuch, that though it coft a 
man many words, yet if what he fays be not 
fufficiently fitted to the exigency of the occa- 
fion, and the theme, he may fpeak much, 
without faying enough. But on the other 
hand, if (as it often happens) a man {peak 
either unfeafonably, erroneoufly, or imperti- 
nently, he may, though he fay little, talk too 
much ; the paucity or number of words is 
not, as many think it, that, which is in fuch 
cafes to be chiefly confidered ; for it is not 
many, or few, that are required, but enough. 
And, as our clock ftruck not fo often as it 
fhould have done, when it ftruck eleven, and 
yet {truck a while after too often when it ftruck 
but two, becaufe the firft time it was mid- 
night, and the fecond time it was but one of 
the clock ; fo to eftimate, whether what is faid 
have its due length, we are not fo much to 
look, whether it be little, or much, or whether 
a man {peak in the right time, and fay neither 
niore nor lefs than he fhould. 


MEDITATION IX. 
Upon comparing the clock and his watch. 


FE. occafion I had, Sopbronia, to com- 
| pare the clock and my watch, fuggefted 
to me this other reflection, that the dial-plate 
of the clock being I know not how many times 
larger thanthat of the watch, the circle, on 
which the hours were marked in the one, did 
by vaft odds exceed the correfpondent circle 
of the other: and yet, though the index of 
the clock had then paft through a far greater 
quantity of fpace than that of the watch, this 
little index, being, when it was mdeed mid- 
night, arrived at the mark of the twelfth hour, 
when the greater index was come but to that 
of the eleventh, I juftly concluded, that the 
watch did only go truer, but more forward 
than the clock. 

Tuus in eftimating men’s lives, there is 
fomething elfe to be looked at than the mere 
duration of them ; for there are fome men, 
who having loitered and trifled away very 
many years in the world, have no other argu- 
ment of their age, than the church-books of 
their grey-hairs ; and as little do they indeed 
live, that wafte a number of infignificant years 
in fucceffive or perpetual diverfions from the 
true bufinefs and end of life, " Thefe, and 
many other kind of perfons, that confume 
much time to little purpofe, may be faid rather 
to have lafted long, than to have lived long: 
as the carelefs wanderer, who, inftead of 
travelling, does nothing but ftray from one 
wrong way to another, though he do fo at 
midfummer, from morning to night, may be 
faid to have been long on horfe-back, but not 
to have performed a long journey: whereas 
he, that by thrifty hufbanding his time, and 
induftrioufly improving it, has early difpatch- 
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ed the bufinefs, for which he was fent into the 
world, needs not grey-hairs, to be reputed 
to have lived long enough, and confequently 
longer than thofe, that wear grey-hairs, only 
becaufe they were born many years before him. 
In a word, to one of thofe fort of men we 
may attribute a longer time, but to the other 
a longer life ; (for even the Heathen could fay, 
Non eft vivere, fed valere vita) and within how 
narrow a compafs foever a man’s life be con- 
fined, if he have lived fo long, as, before he 
comes to the end of life, he have reached the 
ends of living ; the attainment of that meafure 
of knowledge, and the practice of thofe graces 
and virtues, that fit a man to glorify God in 
this fhort life, and to be glorified by him in 
that which fhall have no end. 


MEDITATION X. 
Upon a thief in a candle. 


T HE filence of the night, and my being 
unable to fleep, difpofing me to have my 
attention very eafily excited ; I chanced to take 
notice, that the dimlight of thee candle, which 
the curtains were not drawn fo clofe as to ex- 
clude every where out of the bed, was ona 
fudden confiderably increafed, and continued 
fo long in that condition, that, for fear of 
fome mifchance, I put my head out of the bed 
tofee, -whence it -was that this new and unex- 
pected increafe of light proceeded; but I 
quickly found, that it was from a thief (as 
they call it) in the candle, which by its ir- 
regular way of making the flame blaze, had 
melted down a good part of the tallow, and 
would have {poiled the reft, if I had not called 
to one of thofe, that watched with me, to re- 
{cue the remains by the removal of the thief. 
But I had fcarce done this, when, I confefs 
to you, Sopbroma, I found my felf invited 
to make fome reflections upon what I had 
done, and to read my felfa new leffon by the 
beams of this new light. Far though this thief 
made the candle fhine more ftrongly, and dif- 
fufe a much greater light than it did before ; 
yet becaufe 1t made a great and irregular wafte 
of the candle, I ordered it to be:taken away ; 
and on this occafion methought I-might juftly 
make ufe of that faying of Pharaob’s forgetful 


butler, 1 do remember my faults this day: For Gen. xli 


though I find no great difficulty in abftaining 9- 
from other kinds of intemperance, yet to that 
of ftudying, my friends, and efpecially my 
phyficians, have often accufed me of being 
too indulgent. Nor can I altogether deny, 
but that in mental exercifes there can be ex- 
orbitancies, and exceffes, I may have fometimes 
been guilty of them ; and that the things, for 
which I think life valuable, being the fatif- 
faction, that accrues from the improvement of 
knowledge, and the exercife- of piety, I 


thought it allowable, if not commendable, to 


confume or hazard it for the attainment of 
thofe ends; and efteemed ficknefs more for- 
midable for its unfitting me to-Jearn, and to 
teach, than for its being attended with pain 
and danger; and looked upon what it made 
me forbear, as far more troublefome than 
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whatever elfe it made me endure. But I find my 
body isa jade, and tires under my mind, and a 
few hours fixed contemplation does fenfibly 
fo {pend my fpirits, as to make me feel my 
felf more weary than the riding poft for twice 
as many hours has ever done. Wherefore, 
fince, though the proper ufe of a candle be to 
confume it felf, that ic may give others light, I 
yet thought it fit to have the thief taken away, 
becaufe, though it made the candle give more 
light, it would have wafted it too faft, and 
confequently made it expire too foon. I fee 
not how I can refift their perfuafions, that 
would have me hufband better the little ftock 
of ftrength nature has given me; and the ra- 
ther, by a moderate expence of it, endeavour 
to make it fhine longer, though but dimly, 
than confume it coo faft, though for a while to 
keep up a blaze: I will therefore endeavour 
to learn of this ficknefs, and of this accident, 
what the doctors hitherto could never teach 
me, and enjoin my felf an abftinence, which 
zo me is more uneafy, than if wine, or women, 
or other fenfual pleafures were to be the objects 
ef it; but if in fo difficult an exercife of felf- 
denial, Ido not always perform what I am 
now perfuaded to, it is like I fhall eafily for- 
give my felf, for but a little haftening the end 
of my life to attain the ends of it. 


MEDITATION XL 
Upon the being in danger of death. 


Kwow, that phyficians are wont, after their 

matter Hippocrates, to tell us, that fevers 
which intermit are devoid of danger. But 
though an ague, whilft it continues fuch, could 
not be a mortal difeafe; yet why may it not 
degenerate into fuch a one? And for my part, 
who take the prognofticks of phyfictans to be 
but gueffes, not prophecies, and know how 
backward they are ta bid us fear, till our con- 
dition leave them little hopes of us; I cannot 
but think that patient very ill advifed, who 
thinksit not time to entertain thoughts of death, 
as long as his doctor allows him any hopes of 
life: for in cafe they fhould both be deceived, 
it would be much eafier for the miftaken phy- 
fician to fave his credit, than for the unpre- 
pared finner to fave his foul. 

WHEREFORE, Sophronia, finding my dif- 
eafe attended with unufual threatening fymp- 
toms, not knowing where they would end, I 
lat night thought it fit to fuppofe they might 
end in death: and two things efpecially made 
me the more ready for fuch an entertainment 
of my thoughts. 

One, That we can {carce be too careful and 
diligent in fitting our felves for the acting of a 
part well, that we can never act but once: for 
where the {cripture tells us, i# is appointed for 
all men once to die; it is immediately fubjoined, 
that after that comes judgment; and if we die 
ill once, we fhall never be allowed to die a- 
gain, to fee if we would die better the fe- 
cond time than we did the farft: but as the 
wife man allegorically {peaks, Where the tree 
falls, there foall it fie. So that the faults com- 
mitted in this laft and importanteft of human 
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actions, being irreparable, I think the only 
fafe way is to imitate him, who, having faid, 
Lf aman die, foall he live again? prefently an- 
nexed by way of inference and refolution, 4// 
the days of my appointed time will I wast till my 
change come. 

Tue other confideration, that recommended 
to me the thoughts of the grave, was this, 
that we may be often follicitous to provide a- 
gainft many evils and dangers, that poffibly may 
never reach us; and many endure, from the 
anxious fears of contingent mifchiefs, that ne- 
ver will befall them, more torment, than the 
apprehended mitchiefs themtelves, though 
really futfered, would inflict. But death wil! 
fooner or later infallibly come, and never finally 
deceive our expectations; and therefore the 
fore-thoughts of it are an employment, which 
may. prove, we know not how foon, of ufe, 
and will (however) prove of excellent advan- 
tage: the frequent meditation of the end of 
our lives, conducing fo much to make us lead 
them well, that the expectation of death brings 
not lefs advantages to thofe that efcape the 
grave, than thofe that defcend into it. 

Sucu like confiderations, Sophronia, hav- 
ing put me upon the thoyghts of death, I 
prefume you may have fome curiofity to know 
what thefe thoughts were; and therefore, 
though I have neither fitnefs, nor inclination to 
mention to you thofe, that almoft every fober 
perfon would have upon a death-bed, as a man, 
and as a Chriftian, I will only take notice to 
you of thofe few, that were fuggefted to me, by 
the lefs general circumftances of my condition. 
And Iam the more willing to fatisfy your cu- 
riofity now, becaufe I have my felf been very 
inquifitive on the like occafion: for the ap- 
proach of death will (if any thing can) make 
men ferious and confiderate ; being for good 
and all to go off the ftage, they make a truer 
and fincerer judgment of the world they are 
ready to leave, and then have not the wonted 
partiality for the pleafures and profits of a life 
they are naw abandoning. And as the mind 
looks with other eyes upon the world, when 
death is ready ta fhut thofe of the body; fa 
men are then wont as well to fpeak their 
thaughts more frankly, as to have them bet- 
ter grounded: death ftripping moft men of 
their diffimulation, as well as of other things it 
makes them part with ; and indeed it is then 
high time for the foul to put off her difguifes, 
when fhe is ready to put aff the very body it 
felf. 

One thing then, that I was confidering, o- 
phronia, was, in how wretched a condition } 
fhould now be, if I had been of the fame 
mind with the generality of thofe, who are of 
the fame age with me: for thefe prefume, that 
yauth is as well made for pleafures as capable 
of them, and is not more a = to va- 
nity, than an excufe for it. | hey imagine 
themfelves to do a great matter, if, whilft 
youth lafts, they do fo much as refolve to grow 
better when it is gone; and they think, that 
for a man to be otherwife than intentionally re- 
ligious before his hair begin to change colour, 
were not only to lofe the privileges of youth, 
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but to incroach upon thofe of old age. But 
alas! how few are deftroyed by that incurable 
difeafe, in comparifon to thofe that die before 
they attain it? And how little comfort 1s it 
upon adeath-bed, to think, that by the courfe 
of nature, aman might have lived longer, 
when that very thought might juftly prove dif- 
mal to an unprepared man, by fuggefting to 
him, that this early death may argue the mea- 
fure of his iniquities exceeding great, and that 
this untimely end is not fo much a debt due to 
nature, as a punifhment of fin? All the fru- 
ition of thefe deluding pleafures of fin cannot 
countervail the horror, that a dying man’s re- 
view of them will create, who not only fees 
himfelf upon the point of leaving them for ever, 
but of fuffering for them as long. Andon the 
contrary, the review of youthful pleafures de- 
clined for virtue’s or religion’s fake will afford 
a dying man far higher joys, than their fruition 
would ever have afforded him. 


MEDITATION XII. 
Upon the fame fubject. 


ND one thing more there is, Sophronia, 

that I dare not conceal from you, how 

much caufe foever I have to blufh at the dif- 
clofing it; and it is, that I judge quite other- 
wife of a competent preparation for death now 
I am near it, than I did when I was in health. 
And therefore, if one, that, fince his con{cience 
was firft thoroughly awakened, ftill refolved to 
be a Chriftian, and though he too often broke 
thofe good refolutions, never renounced them, 
but tripped and ftumbled in the way to hea- 
ven, without quitting his purpofe of continu- 
ing in it, finds a formidablenefs in the approach 
of death ; how uncomfortable muft that ap- 
proach be to thofe, that have ftill run onin the 
ways of fin, without once fo much as ferioufly 
intending to forfake them? A youth free from 
fcandal, and fometimes productive of practices, 
that were {omewhat more than negative piety, 
is not fo frequent among thofe, that want not 
opportunities to enjoy the vanities and pleafures 
of the world, but that the charity of others 
being feconded by that great inward flatterer 
felf-love, made me imagine, that I was in a 
condition fitter to wifh tor death, than to fear 
it. But now I come to look on death near at 
hand, and fee beyond the grave, that 1s juft 
under me, that bottomlefs gulph of eternity ; 
methinks it is a very hard thing to be fufh- 
ciently prepared for a change, that will trani- 
mit us to the bar of an omnifcient judge, to 
be there doomed to an endlefs ftate of infinite 
happinefs or mifery. There is no art of me- 
mory like a death-bed’s review of one’s life ; 
ficknefs, and a nearer profpect of death, often 
makes a man remember thofe actions, wherein 
youth and jollity made him forget his duty ; 
and thofe frivolous arguments, which when 
he was in health, and free from danger, were 
able to excufe him to his own indulgent 
thoughts, he himfelf will fcarce now think 
valid enough to excufe him unto God, before 
whom, if the finlefs angels cover their faces, 
fintul mortals may juftly tremble to be brought 
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to appear. When the approach of death makes 
the bodily eyes grow dim, thofe of the con- 
{cence are enabled to difcern, that as to many 
of the pleas we formerly acquiefced in, it was 
the prevalence of our fenfes, that made us think 
them reafon : and none of that jolly company, 
whofe examples prevailed with us to join with 
them in a courle of vanity, will ftand by us at 
the bar to excufe the actions they tempted us 
to. And if they were there, they would be fa 
far from being able to juftity us, that they 
would be condemned themfelves. It is true, 
Sophronia, 1 we confider death only as the 
conclufion of life, and a debt all men fooner 
or later pay to nature; not only a Chriftian, 
but a man, may entertain it without horror: 
but if one confider it as a change, that after 
having left his body to rot in the grave, will 
bring his foul to the tribunal of God, to an- 
{wer the mifcarriages of his whole patft life, 
and receive there an unalterable fentence that 
will doom him to endlefs and inconceivable 
joys, or everlafting and inexpreffible torments ; 
I think it is not inconfiftent either with piety 
or courage, to look upon fo great a change 
with fomething of commotion : and many, that 
would not fear to be put our of the world, will 
apprehend to be let into eternity. 


MEDITATION 


A further continuation, 


NOT HER thing, Sophronia, which my 
prelent {tate fuggetted to me, wasa re- 
flection on the great miftake of thofe, that 
think a death-bed the fitteft and opportuneit 
place to begin repentance in: but jure thete 
men are very little acquainted, either with the 
difadvantages of a dangerous ficknefs, or the 
nature of repentance, It is true, that fin and 
death do more eafily frighten one, when they 
are looked on as both together; but I much 
doubt, whether the being frighted by hell 
be fufficient to give a man a well-grounded 
hope of heaven: for when we fee fin and tor- 
ment at one view, and fo near one to ano- 
ther, it 1s not fo eafy to be fure, which of 
the two it ts, that, as we prefume, {cares the 
jinner towards heaven. And furely repentance, 
which ought to be the change of the whole 
man, and 1n fome fenfe the work of the whole 
life, 1s very improperly begun, when men have 
finifhed that courfe, which it fhould have guid- 
ed them in: nor have men caufe to prefume, 
that when God 1s feverely punifhing them for 
their fins, he will vouchfafe them fo great a 
grace as that of repentance, which they would 
none of, tll it could not make them fervice- 
able to him. And as for the opportunity, 
itis hoped an expiring ftate may give men for 
repentance, they mult needs be great ftrangers 
to great ficknefles, that can promife themfelves 
fo unhkely a matter. Whocan fecure them, 
that the acutenefs of the difeafe will not in- 
vade the brain? And as deliriums and phren- 
fies are not unfrequent in fevers, and other 
acute difeafes ; fo in cafe they happen to per- 
fevere, the wretched patient is caft intoa de- 
{perate condition, even on this fide the grave, 
and 
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and as near as the body is to its diffolution, 
the man may be dead a pretty while be- 
fore it. 

But fuppofing he efcape thefe accidents, 
which make repentance impoffible, a dange- 
rous ficknefs has other circumftances enough 
to make it very uneafy: for the organical fa- 
culties of the mind cannot but be dulled and 
prejudiced by the difcompofure of the ipirits, 
by which their functions are to be exerciled ; 
and the fenfe of pain, the troublefome prefcrip- 
tions of phyficians, the loathfome and bitter 
potions, the weakening operation of phyfick, 
the languifhments produced by want of fpirits, 
the reftleffnefs proceeding from heat and want 
of fleep, the diftracting importunity of thofe 
interefted perfons, efpecially ifany of them be 
fulpeéted to hover about the dying man’s bed, 
as birds of prey, that wait for a carcafe; the 
fichs and tears of friends and relations, that 
come to take their laft farewell, and to imbit- 
ter it; the lawyer, that muft be directed to draw 
up the will ; the divine, that muft be allowed 
to fay fomething concerning the foul ; and the 
affrichted confcience, that alone brings more 
difquiet than all the reft put together; do make 
a dying man’s condition fo amazing, {fo dif- 
mal, and fo diftraéting, that to think this an 
opportune time to begin fuch a work, (which 
may well enough imploy the whole man in his 
calmeft {tate of mind) is a madnefs as great as 
any, that even a death-bed can, by the tranf- 
Jation of the humours into the brain, occa- 
fion. For my part, I think it fo wild, and fo 
unadvifable a thing to put off the beginning 
to provide all graces to a death-bed, that J 
think it uneafy enough fo much as to exercife 
then thofe that were acquired before ; men be- 
ing in that {tate commonly unable fo much as 
to reap the confolation they have been fowing 
all along a pious life. 

And this, Sophronia, brings into my mind 
aconfideration, which being taken from the 
very nature of a death-bed repentance, fhould, 
methinks, very much deter men from refolving 
beforehand to rely on it; and it is this, that 
eranting thofe (Socinians, and others) to be mif- 
taken, that think fo late a repentance to come 
too late to be available ; yet the dying finner, 
though he may be kept from defpair of paffing 
to heaven, can fcarce in an ordinary way have 
a comfortable affurance of getting thither ; for 
though it be faid, that a true repentance can- 
not come too late, yet itisa hard thing to 
be certain, that fo late a repentance 1s true. 
Since repentance confeffedly importeth an aban- 
doning and renouncing of fin, at leaft in hear- 
ty purpofe and refolution; it is very dificult 
for an habitual finner, that remembers what 
vows and purpofes of change of life, fickneffes 
or dangers have formerly induced him to make, 
which were forgotten, or violated, when the 
apprehenfions that occafioned them were over ; 
itis hard, I fay, for fuch a one to be fure, that 
his prefent repentance is not of the fame ig- 
noble and uncurrent kind, fince he has no ex- 
perience to fatisfy hima, that it would be or- 
dinarily, though not conftantly, prevalent over 
the oppofite temptations; and fince alfo (which 
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is mainly to be confidered} it is fo eafy for 
aman to miftake for the true hatred of fin, 
and the love of God, ahorror of fin fpring- 
ing from the prefent painful fenfe of the mif- 
chief procured by ,it, together with the great 
f.ar of the approaching torments that it threa- 
tens, and a {trong defire of going to heaven, 
when feeing himfelf unable to ftay any longe: 
on earth, he muft get thither to efcape hell. 
And as itis thus difficult, when a man already 
feels much punifhment for fin, and fees him- 
felf in danger of more, to difcern clearly upon 
what account it 1s, that he is forry for what 
he has committed; fo it muft be certainly a 
{tate unfpeakably anxious and uncomfortable 
to find one’s felf dragged to the grave, without 
knowing, whether the Jaft trumpet fhall call 
him thence to heaven, or to hell. Andif he 
fhould be deceived in judging of the validity 
of his repentance, the fatal error would be re- 
medilefs, and the miltake far fadder and more 
horrid than that of the Syrians, who, when 
they thought they were arrived victorious at 
Dothan, tound themfelves at the mercy of their 
enemiesin Samaria, 2 Kingsvi,18. Toconclude, 
Sophronia, he, that relolves not to renounce 
his fins, till he thinks Chrift ready to renounce 
him for them, may very probably lofe his foul, 
and has moft certainly loft his ingenuity ; and 
that will appear a very fad lofs for a man, that 
being by death denied the,opportunities of ac- 
tually leading a new and pious life, muft de- 
rive his comfort from the affurance, that he Gn- 
cerely intends it, 


M.ED. 0 T A.T.ITO.N =X<IV. 
Upon the apprebenfions of a relapfe. 


Have now at length, Eufebia, by the 

goodnefs of God, regained that meature of 
health, which makes the doétor allow me to 
return to my former ftudies, and recreations, 
and diet; and in a word, to my wonted 
courfe of life: fo that the phyfician having 
difmiffed himfelf, nothing feems more fea- 
fonable and pertinent to my prefent condition, 
than that of our Saviour to the paralytick man, 
to whom he gave both recovery, and an ad- 
monition, which, if he obeyed, he found the 
more advantageous of the two; Behold, thou 


art made whole , fin no more, left a worfe thing . 


come unto thee. But I am not fo free from the 
apprehenfions of an ague, as my friends think 
me from the danger of it: for having fadly 
experienced the uneafinefs of ficknefs, J am 
thereby brought, though at no eafy rate, to 
fet a high value upon health, and be a very 
jealous preferver ot fo great a bleffing; and 
thofe petty chilneffes, that formerly I regarded 
not, but was apt to impute to nothing but 
fumes of the fpleen, or melancholy vapours, 
are now able to give me hot alarms, and make 
me apt to fancy them the fore-runners, if not 
the beginners, of the cold fit of an ague, the 
firft invafion of that difeafe having been pre- 
ceded by the like diftempers; and accord- 
ingly, I carefully avoid the leaft irregularities 
in point of diet, or of any other kind, chat 
may any ways endanger a relapfe into the 

difeafe 
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difeafe, that once handled me fo il], But why 
fhould I be more apprehenfive for my body 
than my mind? and if at any time (as it may 
but too often happen) any fin fhould come to 
be prevalent in my mind, why fhould I not 
be {cllicitoufly afraid of all the occafions and 
approaches of it, and tremble at thefe com- 
motions of the appetite, which would not elfe 
perhaps be formidable to me, in cafe I have 
found that fuch beginnings indulged or neg- 
lected have ended 1n actual fin, the real difeafe 
of the foul? And as dangerous fickneffes do for 
the moft part leave a crazy difpofition behind 
them, which threatens relapfes; fo fins once 
prevaient, though afterwards fuppreft, do yet 
leave behind them a fecret difpofition or pro- 
penfity to the reception of the fame faults. 
And as it is lefs difficult to find examples of 
bodily difeafes, than of {piritual ones, where 
the patient is protected from relapfes; fo I 
think we fhould be more watchful againtt fall- 
ing back into the fins, than into the fickneffes, 
we have once found our felves fubje& to, un- 
lefs we fhould think, that a greater danger, 
and of a nobler part, deferved lefs of our care. 


MEDITATION XV. 
Upon bis reviewing and tacking together the 
Jeveral bills, filed up in the apothecary’s 
fa0p. 


\ITHER my curiofity, Sophronia, or my 
value of health, has made it my cuftom, 
when I have paffed through a courfe of phy- 
fick, to review the particulars it confifted of ; 
that taking notice by what remedies I found 
moft good, and by what, little or none; if I 
fhould fall into the like diftemper for the fu- 
ture, I might derive fome advantage from my 
paft experience. In compliance with this 
cuftom, as I was this day reviewing and put- 
ing together the doctor’s feveral prefcriptions 
dent me back by the apothecary ; good God! 
faid I, in my felf, what a multitude of unplea- 
fant medicines have I been ordered totake ! 
the very numbering, and reading them, were 
able to difcompofe me, and make me almoft 
fick, though the taking of them helped to 
make me well, And certainly, if when J was 
ahout to enter into a courfe of phyfick, all 
thefe loathfome medicines, and uneafy pre- 
{criptions, had heen prefented to me together, 
as things I muft take, and comply with, I 
fhould have utterly defpaired of a recovery, 
that muft be fo obtamed, and fhould not per- 
haps have undertaken fo difficult and tedious 
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a work, out of an apprehenfion, that it would 
provaimpoffible for me togothorough with it. 
‘Thus when a man confiders the duties, and the 
mortifications, that are requifite to a recovery 
out of a ftate of fin into a ftate of grace, he 
muft be refolute enough, if he be not deterred 
from undertaking the conditions, that piety re- 
quires, by fo many and creat difficulties, as 
will prefent themfelves to his affrighted imagi- 
nation. But let not this make him defpondent ; 
for it is true, that thefe difcompofing medi- 
cines, if I muft have taken fo much as a tenth 
part of them in one day, would have either 
difpatched me, or difabled me to endure the 
taking ‘any the next. But then, although I 
now fee thefe troublefome prefcriptions all at 
once, I did not ufe them fo, but took only 
one or two harfh remedies in one day, and 
thereby was enabled to bear them, efpecially 
being affifted by moderate intervals of refpite, 
and {upported both by other feafonable cor- 
dials, and by that higheft cordial, the hope, 
that the ufe of thefe troublefome means of re- 
covery would foon free me from the need of 
them. And thus, though the hardfhips of 
piety are, by the ghoftly and carnal enemies of 
it, wont to be reprefented to one that begins 
to grow a convert, fo great and formidable a 
multitude as to be infuperable ; yet if he con- 
fiders, that though his forefight meet with 
them all at once, yet he will need to grapple 
with them but one after another, and may be 
as well able to overcome a temptation this day, 
Or to-morrow, ashe did another yefterday: 
fo that to this cafe alfo may in fome fenfe be 
applied that (either counfel, or precept) af 
our Saviour, not to be follicitous for to-mor- 
row, but to charge no more upon a day than 
the trouble that belongs to it. And if he 
confiders too, that as a wife phyfician has al- 
ways a great care, that his remedies. be not dif- 
proportionate to the patient’s ftrength, and 
after harfh phyfick to relieve him with cor- 
dials ; fo God will not fuffer thofe, that intruft 
themfelves to him, to be tempted above what 
they are able, but will allow them cordials 
after their fufferings, in cafe he da not turn 
the fufferings’ thenmfelves into cardials. If, I 
fay, our new convert fhall confider things of 
this nature, he will not be much difcouraged 
by the appearance of difficulties, that will as 
much enoble and indear his fuccefs, as they 
can oppofe it; and he will never defpair of 
victory in an engagement, where he may 
juftly hope to have God for his fecond, and 
heaven for his reward. 
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SEC T. 


REFLECTION IL 
Upon the fight of fome varioufly-coloured 


clouds. 


OMe is amongit us a fort of vain 
and flanting grandees, who for their 
own unhappinefs, and their age’s, do 
but too much refemble thefe painted clouds ; 
for both the one and the other are elevated to 
a ftation, that makes moft men look upon 
them, as far above them; and their confpi- 
cuoufnefs is often increafed by the bright fun- 
fhine of the prince’s favour, which, though it 
really leaves them creatures of the fame frail 
nature, that it found them of, does yet give 
them a luftre and a gaudinefs, that much at- 
tracts the eye, and perhaps the envy and re- 
{pect of thofe fuperficial gazers upon things, 
that are wont to be amufed, if not dazzled, 
with their infignificant outfides. But the 
parallel holds further; for as, in fpite of 
thefe clouds’ fublimity and confpicuoufheds, 
they are but airy and unfolid things, confifting 
of vapours, and fteered by every wind: fo 
the fine people I am comparing them to, in 
fpite of their exaltation, and of all the fhew 
they make, are really but flight perfons, de- 
{titute of intrinfick and folid worth, and gui- 
ded either by their own blind lufts and _paf- 
fions, or elfe by interefts as fickle as thofe, 
(to which it will be no addition to fay) or as 
variable as the wind. And as thefe clouds, 
though they feem vaft as well as high, and are 
perhaps able, for a while, to make the fky 
fomewhat dark, have ufually but a fhort du- 
ration, and either quickly fall down in rain, or 
are quite diffipated, and made to difappear ; 
10 thofe titled perfons, what fhew foever their 
greatncls makes, do oftentimes, either by a 
voluntary humility and repentance, as it were, 
defcend of their own accord, and, by doing 
of good, endeavour to expiate and make a- 
mends for their former ufeleffnefs, if not mif- 
chiefs; or elfe, after having been a while 
{tared at, they do (fome of them more flowly, 
and fome more abruptly) vanifh, without leav- 
ing behind them any thing that can fo much 
as entertain our fight in the very place, where 
before they engroffed it: and this ruin fome- 
times happens to the moft elevated perfons, 
from that very prince, whofe favour made 
them attract fo many eyes; as clouds are of- 
tentimes difperfed before night by the fame 
fun, that had raifed and gilded them in the 


morning. 


REFLECTION IL 
Upon his making of a frre. 


OW many fruitlefs blafts have I been 
H {pending upon this fullen fire! It was 
not, though, the greennefs of this wood, that 
made it fo uneafy to be kindled; but, it was 
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alone the greatnefs of the logs, on which the 
fire could take no hold, but by the interven- 
tion of fuch fmaller fticks as were at firft 
wanting here: witnefs, that I had no fooner 
Jaid on a little brufhwood, but the flame from 
thofe kindled twigs, invading and prevailing 
on the billets, grew fuddenly great enough to 
threaten to make the houfe it felf part of its 
fuel, and turn it to fuch afhes, as it makes hafte 
to reduce the wood into, Methinks the blaze 
of this fire fhould light me to difcern fome- 
thing inftructive in it: thefe blocks may re- 
prefent our neceffary ; thefe fticks our lefs im- 
portant, religious practices; and this afpiring 
flame, the fubtile inhabiter of that of hell. It 
will be but fuccefslefly, that the devil can at- 
tempt our grand refolves, till he have firft ma- 
{tered our lefs confiderable ones; and made 
his fucceffes againft thefe, not only degrees, 
but inftruments, in the deftroying of the other: 
our more neglected and feemingly trivial af- 
fections, having once received his fiery im- 
preffions, do eafily impart them to higher fa- 
culties, and ferve to kindle folider materials, 
It is therefore the fafeft way, to be faithful 
even to our leffer determinations, and watch- 
ful over our lefs predominant paffions; and 
whenfoever we find our felves tempted to vio- 
Jate the former, or neglect the latter, not {fo 
barely to caft one eye upon the feeming incon- 
fiderablenefs of what we are inticed to, as not 
to fix the other upon the confequences that 
may attend it; and therein, to confider the 
importance of what fuch flighted things may, 
as they are managed, prove inftrumental, ei- 
ther to endanger, or to preferve. 


REFLECTION II. 


Upon my fpaniel’s carefulnefs not to lofe me ina 
Jtrange place. 


URING my ftay at home, whilft every 
body this cur chanced to meet, made fo 

much of their Jandlord’s fpaniel, that they feem- 
ed to have added to oracles that proverbof Love 
me, love my dog, the cajolled cur wouid never 
keep at home ; but being welcomed to fo ma- 
ny places abroad, made me few vifits, that 
coft me not the trouble of fending for him. 
But now, that we are in a place, where he 
fees no more men than ftrangers, he itirs not 
from my heels, and waits fo clofe, and care- 
fully, that it were now more difficult to lofe 
him, than it was formerly to keep him from 
wandering. Thus doth it generally fare with 
us; whilft we are environed with numerous 
outward objects, which, {muling on us, give 
our gaddings to them, the temptation of an 1n- 
viting welcome ; how inclined are we to forget 
and wander from our great mafter? But when 
we are depriyed of thofe enveigling courters, 
our Maker too is freed from thofe feducing 
rivals, and our undiftratted affections are 
Lz brought 
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brought to fettle on their nobleft object, by the 
removal, and the difplacing, as well as they 
would be by the knowledge and the underva- 
Juation, of inferiour ones. Lord! when I lofe 
a friend, or any outward idol of my fondnefs, 
teach me to reduce him to leave thee his heir, 
by taking that lofs for a fummons, to transfer 
and fettle my whole love on thee: and if thou 
but vouchfafe to make me fo happy, I fhall 
think my felf enough fo, not to envy him, to 
whom the lofs of his affes proved an occafion 
of his finding acrown; and fhall not fo much 
regret what thy difpenfations fhall have taken 
from me, as gratulate to my felf their having 
reduced me unto thee, 


REFLECTION IV. 


Upon the prodigioufly wet weather, which hap- 
pened the fummer that Colchefter was be- 
fieged. (1648.) 


OW ftrangely unfeafonable is this me- 
Jancholy weather! and how tedious a 
winter have we endured this fummer? More 
than thefe few laft weeks have not afforded us 
half as many days, wherein we were neither 
troubled with fhowery, or threatened by clou- 
dy weather; and we in Exgland have great 
temptations to envy nature’s kindnef§ unto 
Rhodes *, if it be true what geographers relate 
of that ifland, that it is a rarity for the inha- 
bitants to fee a day pafs without their feeing 
the fun: for, among us, the confufions of our 
country feem to have infected our very air, and 
ferenity is as great a rarity in the fky, as in 
men’s confciences; fo that thofe, who are wont 
to make fires, not again{ft winter, but againft 
cold, have generally difplaced the florid, and 
the verdant ornaments of their chimneys, and 
think Vulcan more proper there than Flora; 
and fome begin to doubt, whether our alma- 
nacks be not miftaken, by calling this month 
Fuly inftead of November. But notwithftand- 
ing all this appearance of winter above our 
heads, yet whilft we fee, that cherries and 
ftrawberries, and other fummer fruits, do grow, 
and, though but flowly, make a progrefs to- 
wards maturity in our orchards, we doubt not 
that it is fummer, and expect, that thefe fruits, 
though they will not be early ones, will at 
length come to be ripe ones. 

T’xus, for reafons, which, though we know 
not yet, our knowing of God may affure us to 
be both wife, and juft, a pious foul may fome- 
times be reduced to fo fad a condition, that 
the face of heaven does to her appear perpetu- 
ally overcaft ; and the tokens of God’s dif- 
pleafure do fo clofely follow one another, that, 
to borrow Solomon’s phrafe, The clouds return 
after the raim. But if, notwithftanding all this, 
the feemingly deferted foul, do, like the good 
ground mentioned in the gofpel, bring forth 
fruit with perfeverance ; if prayer, charity, re- 
fignation, and thofe other divine graces, that 
are wont to be the proper and genuine pro- 
ductions of God’s fpirit, do flourifh, and pro- 
{per in the foul, we may fafely conclude that 
foul, though never fo difconfolate, to be in 
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the ftate of grace, and that fhe really receives 
the bleft affiftances of him, who can alone 
give the increafe (to the feeds of piety and 
virtue) though not in the glad and conipicu- 
ous way ‘of an unclouded heaven, yet in the 
effectual, though fecret, method of fructify- 
ing influences; and we may reafonably hope, 
that he, that has not only begun a good work, 
but carried it on thorough fuch impediments, 
and difadvantages, will perfect it, by bringing 
the flow, but yet gradually, ripening fruit to 
the due perfection: forthofe, that are the 
humble Chriftian’s proper graces, do fo much 
depend upon the author, that, if they flourith, 
his hiding himfelf in clouds need not make us 
doubt the fruits we fee, to be the productions 
of the Sun of righteoufnefs, though we iee 
him not. We muft not haftily conclude it 
winter with the foul, though the heaven be 
lowering, provided the earth be fruitful ; but 
remember, that the faving influence of God’s 
{pirit may be, where his comfortable prefence 
is not perceived: the living in fenfible com- 
forts and joys is rather a part of our reward, 
than of our duty; and that (confequently) it 
may fave many modeft and pious pertons a 
great deal of difquiet, if they would learn to 
judge of their fpiritual condition, rather by 
the duties, and fervices, they pay God, than 
by the prefent confolations he vouchfafes them ; 
or, in a word, rather by what they do, than by 
what they feel. 


REFLECTION V. 
Upon his being carved to ata feaft. 


HOROUGH many hands hath this 
T plate paffed, before it came to mine; 
and yer, though I bowed to every one of thofe 
that helped to convey it, I kept my chief 
and folemneft acknowledgment for the fair lady 
that fent it. Why fhouldeft thou not, O my 
foul, inftruct thy gratitude to tread in the fteps 
of thy civility ? When thou receiveft any blei- 
fing from ¢hat Father of lights, from whom every 
good and perfect gift comes down, pay a fitting 
fhare of thy thanks to them, that hand it to 
thee; but thorough all thofe means, look prin- 
cipally to that God, that fends it. Let not the 
pipe ufurp upon the fpring, (that were as ab- 
furd, as it were for me to kifs my hand to the 
plate, or at beft, to thofe that helped to con- 
vey it, with a neglect of the lady) but fo pay 
thy due acknowledgments to the reachers, that 
thou be fure to referve thy principal thanks, 
and higheft {trains of gratitude, for the giver. 


REFLECTION VL 
Upon the fight of a looking-glafs, with a rich 


frame. 


Eucenius, Linpamor, Evsesivs. 


Lind, FITS glafs has a frame fo curious, 

and fo rich, that though I could 
{carce, if-I would, withhold my eyes from 
gazing here; yet, I believe, the operation it 


has 


* At Rhodes the Air is never fo dim and cloudy, but one hour or other the fun fhineth out. Pliny, 1. 2. ¢. 62: 


Where he alfo fays the fame of Syracufa. 
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has on my curiofity, is no more than what it 
generally has on that of others ; and by the at- 
tention, with which I faw, even you, gentle- 
men, furvey it, | am eafily perfuaded, that one 
needs not be a lady, not to pafs by fuch a look- 
ing-glafs without repairing to it. 

Eug.1 Am much of your opinion, Linda- 
mor ; and fuch a fichtas this has often made me 
a greater friend, than many feverer perfons 
are, to eloquence in fermons: for as if this 
very glafs had been placed here in a mean or 
common frame, it would fcarce have ftopped, 
us in our paffage through the room, or have 
invited us to confult it; fo a fermon may, 
by the nicer fort of auditors, be left unregarded, 
though it be for fubftance excellent: when as 
the frame, though it be not part of the glafs, 
nor fhews us any part of our faces, does yet, 
by its curious workmanthip, attraét our eyes, 
and fo invite us to confult the glafs, that is 
held forth init; fo the wit, and fine Jan- 
guage, wherein it is dreffed up, though it be 
no effential or theological part of the fermon, 
yet it is often that, which invites men‘to hear, 
or read it. 

Lind. | Tutnx indeed, Eugenius, that wit and 
‘eloquence do highly recommend fermons, and 
devout compofures, to the curiofity and atten- 
tion of fome, that elfe would fcarcely mind 
them; and upon that account, [allow of your 
-comparifon : but give me leave to carry it on a 
little further, by obferving, that as the curious 
frame doth as well pleafe, as attract, the eye, 
without reprefenting to it the lively image of 
the beholder’s face ; fo the fine expreffions you 
applaud, are commonly parts of a fermon, that 
have no fpecular virtue in them; I mean, that 
have no power, like a good looking-glafs, to 
acquaint the beholder with the true image or 
reprefentation of his own complexion, and 
features: nor will this gaudy frame fhew him 
what is otherwife than it fhould be; the dif- 
covery of which, neverthelefs, in order to the 
rectifying what is amifs, is the principal and 
genuine ufe of a looking-glafs. And therefore, 
as no fkilful man will judge of the goodnefs of 
a glafs, by the finenefs of the frame, but father 
by its giving him a true reprefentation of his 
face, without liking it the worfe, for fhew- 
ing him its moles, and warts, or other ble- 
mifhes, if it have any ; fo no wife Chriftian 
will judge of a roufing fermon, rather by the 
Janguage, than the divinity, or will think the 
worle of a good book, for difcovering his 
faults, or making him think the worfe of his 
own, or other men’s ill courfes. 

Fujfeb, Let me add, gentlemen, thatas when 
a glafs has a rich and gaudy frame, children’s 
eyes are oftentimes fo entertained and amufed 
with it, that they ate regardlefs of any thing 
elfe; and for the fake of that part, which they 
can but fee, they are unmindful to confult that 
ufefuller part, whofe office it is to difcover to 
them, themfelves: fo, when there is too much 
of rhetorick in a fermon, many, that fhould 
not be children, have attention, not only fo 
attracted, but fo detained, by that, that they 
are not thereby invited to confult, but diverted 
from regarding, the more inftructive part of 
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the difcourfe. And the more witty and criti- 
cal fort ef audirors, are fo much more ac- 
cuftomed to judge of fermons, than to judge 
of themfelves by them, that they deal with 
them, as if, in this glafs, a man fhould only 
praife or difcommend the workmanship of che 
imboffed images of the frame, without taring 
to make ufe of the .glafs itfelf, to mend any 
thing he finds out of order about him. For 
thus, thefe faftidious and cenforious hearers 
make no other ufe nor repetition of fermons, 
than to cenfure or applaud the expreffioris, and 
contrivances, (which fhould be looked upon 
but as the ornaments of it) without minding 
the doctrine, or caring to amend what that 
has difcovered to be amifs in them. But it muft 
be confeft, though I muft grieve and blufh, it 
can be truly fo, that it is but too often, as the 
{cripture fomewhere complains, lke people, like 
prieft ; and that there is a fort of preachers, 
and thofe of the moft celebrated, who take 4 
courfe more lilcely to encourage, than reform, 
{uch hearers; and which woutd, perhaps, make 
men fuch, if it did not find them fo: for one 
of this fort of preachers (for I am loth to call 
them divines) appears more follicitous to make 
his expreffions, than to make his hearers, good. 
And whereas, thefe, that are concerned for the 
winning or the faving of the fouls, think it a 
lefs fure fign of a good fermon, that it makes 
the hearers applaud the preacher, than that it 
makes them condmnthemfelves; the orator lam 
mentioning, had much rather hear their praifes 
than their fighs; and, accordingly, is more 
follicitous to tickle their ears, than, how much 
heed foever there be of it, to launce their con- 
fciences. He may, with far more truth than 
piety, invert the profeffion of St. Paul, and 
fay, that he preaches “ot Chrift crucified, but 
bimfelf ; and though now and then he feem 
very vehemently to declaim againft vices, 
yet one may eafily enough perceive, that it is 
but a perfonated anger, and that he rather 
fences with fin, than is conicerned to deftroy 
it, and fpeaks againft it rather to thew fkill, 
than to exercife hatred: and as he affects to 
appear rather an orator than a divine, fo he is 
well enough content his auditors fhould rather 
admire his‘good language than follow his bef{t 
counfel ; and, as if all that belongs to mini- 
fters, and their flocks, could be performed in 
the pulpit, and the pew, he is more careful to 
remember his fermons before he has delivered 
them, than to keep his auditors from forget- 
ting them afterwards ; and unconcerned fortheir 
proficiency, feeks but their praifes, {carce ever 
aiming at fo much as his owndifcharge. In 
a word, in fuch kind of férmons, there 1s little 
{poken, either from the heart, or to the heart; 
the orator and the auditory tacitly agreeing to 
deceive themfelves ; and the converfion of 
finners being neither the effect, nor the aim 
of fuch florid, but unedifying difcourfzs, the 
bufinefs is tranfaéted on both fides, as if the 
preacher thought he had done his part, when 
he had fhewn his wit, and the hearers thought 
they had done theirs, when they have com- 
mended it. 
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REFLECTION VI 
Upon my fpaniel’s fetching me my glove. 

OOR cur! how importunate is he to be 
P imployed about bringing me this glove ? 
and with what clamours, and how many fawn- 
ings, does he court me to fling it him ? I ne- 
ver faw him fo eager for a piece of meat, as I 
find him for a glove: and yet he knows it is 
no food for him, nor is it hunger, that creates 
his longings for it; for now I have caft it him, 
he does nothing with it, but (with a kind of 
pride to be fent for it, and a fatisfaction, which 
his glad geftures make appear fo great, that 
the very ufe of fpeech would not enable him to 
exprefs it better) brings it me back again ; as 
he meant to fhew me, he defired not to keep 
it for himfelf, but only to have it in his power 
to return it as a prefent to his mafter. But he 
muift not bring me thus an empty glove ; it Is 
in thee, my foul, to fill this accident with in- 
{truction, by learning from religion as dif- 
interefted a behaviour towards God, as nature 
taught this brute creature towards me. I will, 
in my addreffes for externals, lefs earneftiy 1m- 
plore them for the fervice they may do me, 
than for the fervice I may do God with them ; 
and (as princes commands are looked upon by 
courtiers as honours, and as favours) content- 
ing myfelf with the fatisfaction of being trufted, 
and imployed by him, I will rejoice at the libe- 
ral expreffions of his love, as they may be 1m- 
proved into proportionable expreffions of mine, 
and will beg no largefs of his bounty, without 
a defign of referring it to his glory. 


REFLECTION VIIl. 


Upon the taking up bis horfes from grafs, and 
giving them oats before they were to be ridden 
a journey. 


Vcr fo does God ufually deal with his 


fervants: when he vouchfafes them ex- 


" traordinary meafures of grace, they are to look 


for employments that will exercife it, or temp- 
tations that will try it. | 
Tuus that great captain of our falvation, 
Fieb, xii, 2. whom the fcripture fo much and 
fo defervedly exhorts us to have our eyes on, 
when at his folemn inauguration into his pro- 
phetick office, the heavens were opened, from 
whence the {pirit of God did in a bodily fhape 
defcend like a dove upon him, accompanied 
with a heavenly ‘voice, proclaiming him the 
beloved fon of God, in whom the Father is well 
pleafed, Matth, iv. Then, J fay, that is, (as St. 
Mark tells us) immediately Jefus (being, as ano- 
evangelift has it, full of the Holy Ghoft, Luke 
vi. 1) was led up of the /pirit into the wilder- 
nefs to be tempted of the devil. That wife and 
merciful difpofer of all things, who will not 
Suffer bis children to be tempted above what 
they are able, feafonably fortifies them by thefe 
preparatory provifions and confolations, for 
the labours and difficulties they are to be ex- 
pofed to. But whereas, if thefe horfes had 
reafon wherewith to forefee the journey in order 
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whereunto the provender is fo plentifully gi- 
ven them, they would (if not be troubled at 
their good cheer) at leaft lofe much of the 
pleafure of it, by thinking of the labour to 
enfue. With the fervants of God the cafe js 
much otherwife ; for fuch is his goodnefs to 
thofe he is pleafed thus to deal with, in pro- 
pofing and referving them a crown in fomé 
fort proportionate to, and yet ineftimably out- 
valuing, the toils and difficulties requifite to 
obtain it; that as advantageous and as wel- 
come as his preparatory vouchfafements can 
be, the pious foul-may well think them lefs 
favours upon their own account, than as they 
enable the receiver to do the more fervice to 
the giver, 


REFLECTION IX. 
Upon the making of a fire with charcoal. 


ib hee that luft fafcinates are apt to ima- 
gine, that if they can fupprefs its vifible 
effects, and fenfible heat, that will be fufficient: 
to free them from all the mifchiefs, they. 
need fear from it: but Iuft is fo pernici- 
ous a gueft, that not only he is very watch- 
ful to intrude again where he has once been 
entertained, but, notwithftanding his abfence, 
he may continue to do mifchief to thofe, that 
feem to have quite expelled him. Foras wood, 
that is once thoroughly fet on fire, may after- 
wards have that fire quite choaked, and. ex- 
tinguifhed, and yet by thofe changes be turned 
into charcoal, whereby it is not only made 
black, but difpofed to be far more eafily kin- 
died, and confumed than before; fo thofe, who 
have once had their hearts thoroughly poffeft 
by the pernicious flames of lutft, (which is in- 
deed, to imploy an infpired expreffion, to de 
Jet on fire of bell) even when they have ftifled 
thefe criminal ames, and feel no more of their 
heat, may not only have their reputation irre- 
coverably blemifhed by what is paft, but com- 
monly carry about with them an unhappy dif- 
pofition to be re-inflamed, andto have b a 
few {parks, and a little blowing, thofe deftruc- 
tive fires fo re-kindled, as to rage more fatally 
than ever, 


REFLECTION xX, 
Looking through a prifmatical or triangular gla/s. 


FIIS more than flattering glafs adorns 

all the objeéts I look on through it, 

with a variety of colours, whofe vividnefs does 
as much charm my fenfe, as their nature 
pofes my reafon; without the help of the 
fun, and clouds, it affords me as many rain- 
bows as I pleafe. And not only when I 
look on trees, and meadows, and gardens, and 
fuch other objects, that are of themfelves ac- 
ceptable to the fight ; this glafs lends them 
ornaments above any they are beholden for 
either to nature, or art ; but when I caft my 
eyes upon coarfer, and homely things, and 
even on dunghills, this favourable interpofer 
prefents them to me in fuch curious and gaudy 
coloars, that it does not fo properly hide their 
‘Geformities, as to make them appear lovely. 
So 


iy, 


Sedtig: 


So that which way foever I turn my eyes, I 
find them faluted, as if I were in fome rich 
jeweller’s fhap, with faphires, topazes, eme- 
ralds, and other Orient gems, the vividnefs 
of whofe colours may juftify thofe, that think 
colours to be but difguifed light, which, by 
thefe various reflections, and refractions, comes 
to be rather dyed than ftained. 

Burt this glafs muft as well afford me in- 
ftruction, as delight, and even by deceiving 
me, teach me: for thus finful Chriftians, when 
God looks upon them in themfelves, muft 
needs feem too polluted, and disfigured, not 
to appear loathfome to him, who is of purer 
eyes than to behold iniquity without abhorrency ; 
but when Chrift interpofes betwixe his eyes 
and us, we then feem far other things than 
otherwife we fhould; and not only we do not 
appear filthy, but we do appear lovely, if not 
glorious. And as though fome objects, as 
things purely white, and flames, look better 
through this glafs, than homely and dirty ones; 
yet even thefe, looked upon through this glafs, 
are more richly adorned, than the others be- 
held without it: fo, whatever difference there 
may be betwixt perfons, that are either inno- 
cent, or exemplary, upon the bare account of 
morality ; and thofe ignorant or frail children 
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of God, that, in themfelves confidered, would 
be much inferiour to thofe newly mention’d ; 
yet when thefe are looked upon through Chrift, 
they are much more acceptable in God’s eyes, 
than the others confidered out of him. And 
I fhall add this further, that whereas my look- 
ing upon objects through the prifm, however 
it makes them appear to my eyes,» does work 
no real change in the things themfelves, but 
leaves thofe, that were homely and foul before, 
foul and homely ftill,; God’s gracious looking 
upan us in Chrift makes us by degrees be- ° 
come fit for his goodnefs to take delight in, 
and has an improving and transfiguring, power 
on us; like the fun, that cherifhes green and 
unblown flowers, and paints them with their 
curioufeft colours, by his looking on them. 
Since then the Scripture tells us, that we are 
not only reconciled to God, but, if I may fo 
exprefs it, are ingratiated and endeared to bim 
in the beloved; how much do we owe to that 
bleffed Saviour, upon whofe account we enjoy 
the invaluable privilege to appear (and grow. 
fit to do fo) pleafing in God’s eyes? which, 
befides that ic is the higheft honour, leads 
to the higheft happinefs ; or rather, is the one 
as well as the other. 


An Advertifement touching the Fourth Seétion. 


Reader, that is not unattentive, may 

eafily collect from what he will meet 

with in fome of the enfuing difcourfes, 
that they were written feveral years ago, un- 
der an ufurping government, that then pre- 
vailed. And this may keep it from appear- 
ing ftrange, that in papers, which contain fome 
things not likely to be relifhed by thofe, that 
were then in power, the author fhould take 
occafion to {peak of himfelf as of another per- 
fon ; as well to avoid the being fufpected by 
them, in cafe his papers fhould come into any 
of their hands, as to comply with the defign 
he then had; that if thefe difcourfes fhould 
happen to be made publick, the reader might 
be left to guefs, whether or no he were en- 
tertained with a fiction, or a true narrative. 
And though a change of circumftances has 
occafioned the publication of thefe papers, which 
fhould have come forth by themfelves (if at 
all) in fuch a way as will make moft readers 
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look upon them as containing a ftory purely 
romantick ; yer they may have jin them much 
lefs of fiction, than fuch will (it is like) ima- 
gine. For being really a great lover of angling, 
and frequently diverting my felf at that fport, 
fometimes alone, and fometimes in company ; 
the accidents of that recreation were the true 
themes, on which the following difcourfes were 
not the only meditations I had made. Nor is 
the intimation given at the end of this (fourth) 
fection, of a further continuation of fuch dif; 
courfes, an artifice or fhift, to fteal away from 
a converfation I was unable to continue, withe 
out feeming to do fo; there being in readi- 
nefs divers reflections relating to our anglers, 
which had furnifhed Zu/ebjus and his friends 
with difcourfes for the afternoon, if I had 
judged, that to invite an additign to {a prolix 
an account as I had given of them already, 
nothing cquid be requifite but a fupply of 
thoughts, 
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SEC T. 


IV. 


Which treats of Angling improved to fpiritual ufes. 


DISCOURSE I. 


Upon the being called upon torife early on a very 

fair morning. 

TS HE. fun had as yet but approached 
the eaft, and my body as yet lay 
movelefs in the bed, whilft my rov- 

ing thoughts were in various dreams, rambling 
to diftant places; when, methought, I heard 
my name feveral times pronounced by a not 
unknown voice. This noife made me, as I 
was foon after told, half open my eyes, to 
fee who it was that made it, but fo faint- 
ly, that I had quickly let my felf fall afleep 
again, if the fame party had not the fecond 
time called me louder than before, and ad- 
ded to his voice the pulling me by the arm. 
But though this waked me fo far, as to make 
me take notice, that I was call’d upon to rife, 
yet my droufinefs, and my unwillingnefs to for- 
oo a not unpleafant dream, keeping me from 
difcerning diftinétly, who it was, that called 
me, made me brifkly enough bid him, what- 
evcr his bufinefs were, let me alone: but though 
at the fame time I turned away my head to 
fhun the light, though dim, which at the half- 
opened curtain fhone in upon me, yet the party, 
inftead of complying with my defires, did by 
the throwing openthecurtains, further let in 
fo much more light upon my face, that finding 
it would not ferve my turn to keep my eyes 
fhut, I open’d them to fee, who it was, that 
gave me this unwelcome difturbance. This 
Thad no fooner done, than that I perceived 
that it was Eu/febius, who with Lindamor, and 
two or three other friends, was come to call 
me to goa fifhing, toa place, whcre by ap- 
pointinent we were to meet about fun-rifing. 
The refpect I paid Zu/edius, and the value I 
placed upon his converfation, covered me with 
blufhes to be thus furprized by him; and 
obliged me to fatisfy him as well as I could, 
how much I was troubled and afhamed to 
have the favour of his company brought me 
to my bed-fide, when I ought, and intended 
to have waited on him. And thus, whilft 
I was making him my apologies, and he was 
pleafantly reproaching me for my lazinefs, and 
laughing at the diforder I had not yet got 
quite out of, I made a fhift haftily to get on 
my clothes, and put my felf into a condition 
of attending him and the company to the ri- 
ver-fide. 

WHILST we were walking thither-ward, 
and Lindamor was minding E£u/ebius of the pro- 
mife he had made the day before, to exer- 
cife, upon moft of the things that fhould oc- 
cur to us, his art of making occafional reflec- 
tions, I was delighting my felf with the deli- 
cioufnels of that promifing morning, and in- 


deed the frefhnefs of the air, the verdure of 
the fields and trees, and the various enamel 
of the meadows, the mufick of the numerous 
birds, that with as melodious as chearful voices 
welcomed fo fair a morning; the curious 
orient colours, wherewith the rnifing fun embel- 
lifhed the eaftern part of the fky, and above 
all that fource of light, who, though he fhews 
us all, that we fee of glorious and fair, fhews 
us nothing: fo fair and glorious as himielt, 
did fo charm and tranfport me, that I could 
not hold expreffing my fatisfaction in terms, 
that, Euzenzus was pleafed to fay, needed not 
rhymes to make them poetical. And the fenfe 
of this invited me to add, that I now would 
not for any thing have miffed being waked, 
and thought my felf hugely obliged to Eufe- 
bius’s freedom, that would not fuffer me to 
fleep out fo glorious a morning, nor lofe the 

fatisfaction of fuch defirable company. 
Eufebius, who was but a little way off in dil- 
courfe with Lindamor, over-hearing a good 
part of what I had faid, thought fit to take 
thence a rife, to begin complying with his 
friends requefts ; and accordingly, walking up 
towards me, and addreffing himtelf to me, he 
told me, You are unconcerned enough, P£ila- 
retus, 1m what [am about to fay, to make it al- 
lowable for me to tell Livdamor, that what has 
this morning happened to you, puts me in 
mind of what I have feveral times oblferved on 
another occafion. For whena man is fo lulled 
afleep by fenfual pleafures, that, like one that 
fleeps, he has but the faculty, not the exercife 
of reafon, and takes his dreams for realities; if 
fome ferious divine, or other devout friend, 
concerned for the finner’s joul, or his glory, 
that died to redeem it, endeavour to awaken 
him, and roufe him out of that ftate, wherein 
he lies fo much at eafe ; fuch attempts are wont 
at firft to be looked upon by the lazy finner, 
enamoured of his eafe, and prelent condition, 
but as pieces of unfeafonable, if not uncivil of- 
ficioufnefs ; and entertaining the light ic fclf but 
as an unwelcome gueft, he obftinately thuts his 
eyes againft that, which alone makes them ule- 
tul; and, inftead of looking upon the atrempter 
as his friend, he checks him, and expoftulates 
with him, and ufes him almoft as an enemy : 
infomuch, that too often thofe, that love the 
welfare of fouls too little, or their own eafe too 
much, forgo, with their hopes, their endea- 
vours to reclaim him. But it, by God’s blei- 
fing, upon the conftancy of this kindnef:, and 
the letting in of fo much light upon the finer, 
that he, Hnds himfelf unable to continue his 
flumber any longer with it, he comes to be 
thoroughly awaked, he quickly grows fenfible, 
that he is brought out of the kingdom of dark- 
nefs, into a true and marvellous light; and, 
initead 
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inftead of thofe empty fleeting dreams, which 
did before amufe and delude him, and which, 
to relifh, and be fond of, the eyes of his mind 
muft be as well clofed, as thofe of his body, he 
is admitted to noble, and manly entertainments, 
fach as reafon chufés, confcience applauds, and 
God himfelf approves. And this change of 
his condition he finds fo advantageous, that 
he would not, for all the world, return again 
to that, he was at firft fo angry to be diffuaded 
from; and he does not forgive, but thank the 
perfon, that difquieted him, and blufhes at the 
remembrance of his having reduced others to 
importune him to be happy: and, betwixt 
fhame and gratitude, the fenfe of his prefent, 
and of his paft condition, poffeffing him, how 
rouch he has reafon, to make his refcuer as well 
amends for what he endured, as retributing for 
what he acted for him, he does, perchance, e- 
fpecially in the firft fervors of his zeal, think 
himfelf as much obliged to his awakener, as 
Philemon was to St. Paul, to whom, the Scrip- 
ture fays, that he owed even himfelf. And 
fometimes fuch a newconvert, as Iam {peak- 
ing of, will think his obligation, to the inftru- 
ment of his change, fo fuitable to the tranfcen- 
dent fatisfaction he finds in the change itéfelf, 
that he would defpair of feeing his benefactor 
fufficiently recompenfed, if he did not remem- 
ber a faying of the Prophet, (That thofe, that 
turn others to righteoufuefs, fhall fhine as the 
fears for ever and ever,) that gives him ground 
to hope, that God himfelf (whofe plenty, as 
well as bounty, is inexhaufted) will make the 
recompence his work. Wherefore, concludes 
Eufebius, if you chance to have any friends, 
(as it is odds moft men have) that ftand in need 
of this as great, as unwelcome; expreffion of 
kindnefs, let us not be too foon difcouraged, by 
finding the effeéts of our friendfhip coldly re 
ceived, and poffibly too looked upon as diftur- 
bances; for befides, that the lefs they are de- 
fired, and the worfe they are entertained; the 
more they are needed ; a Chriftian is not bound, 
fo much to concern himfelf in the faccefs of his 
endeavours, as to leave it in the power of eve- 
ry one that will be obftinate, to make him un- 
happy, when the bufinefs, one way or other, 
come to an end, he may mifs his aim, without 
lofing his labour, fince he ferves a matter, that 
is as ready to reward, as able to difcern inten- 
tions; and, in cafe your endeavours do fuc* 
ceed, you will at once make a man your friend, 
and worthy to be fo. And you fhall fcarce 
ever find men more affectionate to you, than 
thofe you have made your friends by making 
them enemies to vice. 


DISCOURSE IL 
Upon the mounting, finging, and lighting of 


larks, 


H E agreement we had made at our fet- 

tine’ forth, that the motion of our 
tongues fhould not hinder that of our feet to- 
wards the river-fide, was the caufe, that the 
paft difcourfes not having difcontinued our 
walk, by that time they were ended, we be- 
gan to traverfe certain plowed Jands, that lay 


in the way betwixt us and the river, But we 
had fcarce enteréd thofe fields, when our ears 
were faluted with the melodious mufick of a 
eood number of larks, whereof fome mounted, 
by degrees, out of fight, and others; liovering 
and finging a while over our heads, foon after 
lighted on the ground, not far from our feet. 

AFTER wehad a while enjoyed this coftlets, 
and yet excellent mufick, both Ea/ebius and I, 
chancinge to caft our eyes towards Ezgenzus, 
obferved, that his did very attentively wait up- 
on the motions of a lark, that, finging all the 
way upwards, and mounting, by degrees; out 
of fight, not long after defcended, and light; 
ed among fome clods of earth, which being of 
the colour of her body, made us quickly lofe 
ficht of her. Whereupon Lu/febius, who was 
full as willing to hear as fpeak, and, in the oc- 
cafional' reflections that he made, was wont at 
leaft as much to aim at the exciting others 
thoughts, as the venting of his own, begged 
Eugenius to tell us what it might be; which his 
attentivenefs to the motions of the lark made 
us prefume he was thinking on. 

Eugenius, after a little-backwardnefs, which 
he thought modefty exa¢ted of him, foon an- 
{wered usin thefe terms : 

Amonc all birds, that we know, there is not 
any, that feems of fo elevated, and, I had almott 
faid, heavenly a nature as the lark 3 fearce any 
give fo early and fo fweet a welcome to the 
{pringing day. And that, which I was juft now 
gazing on, feemed fo pleafed with the un 
clouded light, that fhe fung as if fhe came 
from the place fhe feemed to go to; and du- 
ring this charming fong, mounted fo high, as 
if fhe meant not to ftop, till fhe had reached 
that fun, whofe beams fo cherifhed and tranf- 

orted her; and in this afpiring flight fhe 
raifed herfelf fo high, that though I will-not 
fay, the left the earth beneath her very fight, 
yet I may fay, that fhe foared quite out of 
ours. And yet when from this towering 
height fhe ftooped to repofe or folace herfelf 
upon the ground, or elfe when to feize upon 
fome worthlefs worm, or other wretched prey, 
fhe lighted on the ground, fhe feemed fo like 
the earth, that was about her, that I believe you 
could fearce difcern her from its clods. And 
whereas other birds, that fly not half fo high, 
nor feem any thing near fo fond of the fun, do 
yet build their nefts upon trees, the lark does 
as well build hers upon the ground; as look 
like a part of it. 

Tuus I have known, in thefe laft and wortt 
times, many a hypocrite, that when he was 
converfant about fublimer objects; appeared, 
as well as he called himfelf, a faint; nothing 
feemed fo unwelcome to him as new lights 
‘one might think his lips had been touched 
with a coal from the altar, his mouth did fo 
fweetly fhew forth God’s praife, and facred 
difpenfations. In fum, take this hypocrite in 
his fit of devotion, and to hear him talk, you 
would think, that if he had not been already 
in heaven, at leait he would never leave mount- 
ing; till he fhould get thither. 

Bur when the opportunities of advantaging 
his lower interefts called him down to deal 


about 


154 


Hosted by GOOR1e 


184 


OccASIONAL REFLECTIONS. 


about fecular affairs here below, none appeared 
more of a piece with the earth than he, for he 
looked, as if he had been befmeared all over 
with the earth round about him, and he feem- 
ed, in providing for his family, to be of a 
meaner and a lower fpirit, than thofe very men, 
whom in difcourfe he was wont to undervalue, 
as being far more earthy than himfelf. 

Since we know, fays Eu/edius, that the beft 
things corrupted prove the worft, it can be no 
difparagement to piety, to acknowledge, that 
hypocrily is a vice, which you cannot too much 
condemn, And when the pretending of reli- 
gion grows to be a thing in requeft, many be- 
take themfelves to a form of religion, who 
deny the power of it; and fome perchance 
have been preferred lefs for their Facod’s voice 
than for their £/au’s hands. 

But, Lugenius, let us not, to fhun one ex- 
treme, fondly run into the other, and be a- 
fraid or afhamed to profefs religion, becaufe 
fome hypocrites did but profefs it: his courfe 
is ignoble, and prepofterous, that treads the 
paths of piety, rather becaufe they lead to pre- 
terment than to heaven; but yet it 1s more 
excufable to live free from fcandal for an in- 
feriour end, than not to live fo at all: and hy- 
pocrites can as little juftify the profane, as 
themfelves. It may be, that all, that own reli- 
gion, are not pious; butit is certain, that he, 
that {corns to own it, muft lefs be fo. And if 
{coffers at piety fhould fucceed the pretenders 
to it, they cannot be faid (as fometimes they 
would be thought) to be an innocent fort of 
hypocrites, that are better than they feem ; 
for fcandal is a thing fo criminal, and conta- 
gious, that whofoever defires, and endeavours 
to appear evil, isfo: to refufe to be religious, 
becaule fome have but profeffed themfelves to 
bz fo, is to injure God, becaufe he has been 
injured. A fkilfull jeweller will not forbear 
giving great rates for necklaces of true pearl, 
though there be many counterfeits for one that 
is not fo; nor are the right pearls a whit the 
1-{§ cordial to thofe, that take them, becaufe 
the artificial pearl made at Venice, confifting 
of mercury and glafs, for all their fair fhew, 
are rather noxious, than medicinal. And in- 
deed our knowledge, that there are hypocrites, 
ought rather to commend piety to us, than 
difcredit it with us; fince as none would take 
the pains to counterfeit pearls, if true ones 
were not of value; fo men would not put 
themfelves to the conftraint of perfonating 
piety, if that it felf were not a noble quality. 
Let us then, Eugenius, fly as far as you pleafe 
from what we deteft in hypocrites: but then 
let us confider, what it is that we deteft ; 
which being a bare, and therefore falfe pre- 
tence to religion, let us only fhun fuch a pre- 
tence, which will be beft done by becoming 
real: poffeffors of the thing pretended to. 


DISCOURSE II. 
Upon the fight of a fair milk-maid finging to her cow. 


UGENIUS, who was not at all indif- 
: pofed to liften to exhortations of this na- 
ture, not only embraced this made him by his 
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friend, but with earneftnefs enough continued 
the conference to explain his meaning, and fa- 
tisfy Eufebius, that he did notthink piety fit to 
be difcountenanced, though he thought .hypo- 
crify was fo; and that he was no enemy to the 
profeffion of religion, but to thofe, that blemith- 
ed it by unfuitable practices. And with fuch 
kind of difcourfes we continued our walk, till 
being come ta a ftyle, over which we were to 
pafs out of one meadow into another, I chan- 
ced to ftop, and turn about to pay Lindamor 
the refpect of defiring him to lead me the way 
over: but not finding him there, I haftily 
caft my eyes all over the field, till at length 
they difcovered him a good way off, in a po- 
{ture, that feemed extremely ferious, and where- 
in he ftood as immoveable as a ftatue. This 
fight foon carried me towards him, and I had 
difpatched half my way, before his changing his 
potture gave him an opportunity to difcover 
me ; which as foon as he did, he immediately 
came to meet me, and almoft before I had 
afked him the occafion of what I had feen, 
Whilft (replied he) Eugexius was purging him- 
felf from a fault, that none that knows him will 
fufpect him to be guilty of ; I was detained a 
little behind you by the mutfick of one of thofe 
larks, whofe melody was fo charming, that I 
could not find in my heart to make hafte 
from it: but whilft I was liftening to it, my 
attention was diverted by a nobler object ; for 
T heard from the furthercorner of this meadow, 
a voice, which, though not governed with 
fkill, did fo repair the want of it by its native 
{weetnefs, that art was abfent without being 
miffed, and I could not but have fome curi- 
ofity to fee, who was the poffeffor of fo much 
power to pleafe. ‘Turning then my fteps towards 
that part of the field, whence the voice came, 
my eyes quickly ceafed to envy my ears; for 
they difcovered, kneeling by a cow, and 
finging to her whilft fhe milked her, a perion, 
who, in the habit of a milk-maid, feemed to 
difguife one of thofe nymphs, that poets are 
wont to defcribe to us. And that you may not 
wonder, continues Lindamor, at what I hall 
fay to you of acountry girl, know, that me- 
thought I faw in her face fomething more like 
Hermione, before fhe proved inconitant, than 
I expected to find in any of her fex. I will not 
tell you, that this fair creature had the blufhes 
of the morning in her cheeks, the iplendor of 
the fun in her eyes, the frefhnefs of the fields 
in her looks, the whitenefs of the milk fhe ex- 
preffed in her fkin, and the melody of the 
larks we were admiring in her voice, left 
you fhould think Mr. Boyle’s Seraphick Love 
had Joft its operation on me. But I may per- 
haps, without much hyperbole, give you this 
account of her, that though her clothes are al- 
moft as coarfe ascleanly ; and though they are 
fuited to her condition, yet they are very 1] 
fuited to her beauty ; which, as if nature in- 
tended a triumph over fortune, has, without 
any affiftance of ornament, more diftrefled my 
liberty, than others have been able to do with all 
their moft curious dreffes. And this fair creature, 
continues Lindamor, as fhe is rich in nature’s 
bounty, appeared as well by the en 
I ° 
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of the tune fhe fung, as by the manner of her 
finging it, fo fatised with the unpurchafed 
treafures fhe pofleffes, that fhe feemed almoft 
as much pleafed as I was to look upon her. 
This character of Lindamor’s inviting me to 
go fee, whether or no it were deferved ; and 
the frequent experience I have had, that even 
upon fuch bright eyes as poets, and lovers, 
called funs, I could gaze undazzled enough to 
approve my felf a right eagle, affuring me I 
might fafely do it, I fearlefly, but foftly, ap- 
proached the place, where the fair milk-maid 
was folliciting the udder of a frefh cow; and I 
found, that though indeed fome refemblance 
fhe had to Hermione had made Lindamor 
flatter her, yet fhe looked at once fo innocently, 
and prettily, that fhe feemed like to do mif- 
chief, without at all intending it; and I could 
not but fancy, that if fome ladies, that are 
much cried up, and are very imperious mi- 
firefles, becaufe they are fo, were bound to 
change dreffes with this unfophifticated and 
unadorned maid, the one would appear to 
owe her beauty to art, and the other co be be- 
holden for her’s to nothing but nature. But 
Lindamor, who 1s not naturally indifpofed to 
be amorous, did not think, that this imagina- 
tion of mine did that pretty creature right ; 
for when I told him, fhe would eclipfe a hun- 
dred of our fine ladies, if fhe had but the drefs 
of one of them, why, that (replies he, with 
a kind of indignation) fhe can do without it ; 
and perhaps, (fubjoins he, ) as much as with it. 
For her prefenc habit leaves her moft her 
{elf ; and bravery would but difguife, or hide 
what it cannot adorn. And I am confident, 
(continues he) that fhould fuch a genuine 
beauty appear among the gallants, fhe would 
really captivate many, even of thofe wary 
ones, that do but pretend to be fo, to the de- 
figning and applauded ladies ; for though {kill 
may encounter the wiles of art, it would fcarce 
be able to refift the charms of nature. But 
whilft Lindamor was thus complementing with 
what he fancied the picture of his once loved 
Hermione, and had his eyes as much fixed upon 
her, as dazzled ones could be, the lovely milk- 
maid, (who all this while having not taken 
notice of us, was as regardlefs of Lindamor, 
as he feemed to be of al] things but her) hav- 
ing difpatched what fhe was doing, took up 
her pail to carry it homewards: but her way 
chancing to lie by that part of the meadow, 
where we were yet ftanding, fhe could not but 
difcover us ; and judging by our clothes, and 
more by Lindamor’s mien, that we were of a 
quality differing from theirs fhe was wont to 
converfe with, fhe gave us a falute low enough 
to let us fee, that fhe forgot not her condition ; 
but attended with fo much gracefulnefs, as 
made Lindamor conclude fhe merited a better, 
and, as fhe paffed by him, to return the ge- 
{ture of refpect, which he thought fo much 
beauty had a right in any habit to exact. She 
vouchfafed him a fmile, which, I after told 
him, would have made him happy, if he had 
thought it had proceeded from kindnefs, not 
civility; and fhe went away with a look fo 
Vor. II. 
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ferene, as well as taking, that the feemed to 
carry home with her far more quiet, than the 
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left him poffeffed of. But I, that had loft fight — 


of her, without lofing any thing with it, fave 
the expectation of feeing in hafte fo fair a 
milk-maid, was going to railly with Linda- 
mor about what had paffed, when I was re- 
{trained, by perceiving, that the fight of a per- 
fon, that feemed fo contented, together with 
the native pleafantnefs of that place, and of 
that glorious morning, had fuch an operation 
upon him, that he could not forbear to cele- 
brate the happinefs and innocency of a country 
life. And after he had, with much tran{port, 
and fluency, repeated the fubftance of what 
Ovid and other ancient poets had in their ftrain 
delivered, concerning the felicity of the gol- 
den age, he began to apply as much of it as 
the matter would bear, to the recommending 
of arural life; and wasvery follicitous to make 
me acknowledge, that though we are wont to 
look upon villagers, as an inferiour and wretche 
ed fort of people, yet they are the perfons 
of the world, whofe condition is the mot 
proper, not only to keep them innocent, but 
to make them happy; their cheap and fim- 
ple way of living allowing them to reft 
contented with what bounteous nature has 
provided for them, or an eafy induftry can 
procure them. Whereas among men nobly 
born, or perfons of quality, it islooked upon 
as want of breeding, fora man not to think 
himfelf unhappy, as long as he hath not a 
thoufand pounds a year. 

Linpamor, though he here madea paufe 
to take breath, would yet perhaps have profe- 
cuted his difcourfe, had he not been prevented 
by the invervening of Eufebius, who, awhie 
after we had left him, having miffed us, had 
followed us to the place he found us in, 
and who, when he drew nigh, having over- 
heard Lindamor {peaking, ftood ftill a while 
at fome diftance off, to liften to what he faid, 
and {fo became an unfufpected auditor of the 
Jaft part of his friend’sdifcourfe. Whereupon 
taking him by the hand, and leading him to- 
wards the river, he told him, with a ferious, 
not to call it a fevere look ; I had thought, 
Lindamor, you had made righter eftimates of 
the feveral courfes of life, than by what I have 
newly over-heard you to fay, I now fufpect 
you do, Know then, Lindamor, (adds he) that 
innocence and contentment depend more up- 
ona man’s mind, than upon his condition. 
To manifeft this to you, I fhall in the frft 
place obferve, that it is not always the occafion, 
or the object, but rather the degree, that makes 
an affection of the mind unruly and trouble- 
fome : nor is it according to the intrinfick 
value of things, which none fave the wife 
can difcern; but the rate, how unfkilfully 
foever fixt, which we put upon them, that 
they operate upon our paffions. And there- 
fore, you fhall fee a child take on more fadly 
for the {cape of a {parrow, or the breaking of 
arattle, than fome will do for the lofs of a 
good eftate, nay, ofa friend ; and Haman, 
for the want of a bow from Mordecai, com- 

plained 


186 


OccASIONAL REFLECTIONS, 


plained more in his palace, than (70d, till his 
miferable comforters had exafperated his grief, 
did for the lofs of the biggeit fortune in the 
Eaft, and of the children he referved it for, 
and valued far above it. 

Anp then, Lindamor, (continues Eufebius) 
do not imagine, that though courtiers and gal- 
lants have more {plendid and glittering tempta- 
tions to fin and difcontent, country people are 
exempted from temptation to either: theirs 
may be as great, though not the fame, nor fo 
fpecious as the other ; their faults and infeli- 
cities are indeed lefs taken notice of, becaufe 
their perfons and conditions are obfcure, and 
their poverty conceals their vices, as well as 
their virtues, from our eyes; as in a fharp 
winter, the {now does as well hide their 
dung-hills, as cover their gardens. But if 
your quality allowed you to acquaint your- 
felf with the true ftate of this inferiour fort of 
people, you would foon perceive, that even 
of rural families, there is fcarce any, that, as 
far as their wits will reach, has not its feveral 
parties, and little intrigues ; nor is there any 
cottage fo low, and narrow, as not to harbour 
care, and malice, and covetoufnefs, and envy, 
if thofe, that dwell in it, have a mind to enter- 
tain them. And what envy alone may do to 
produce crimes and difcontents, we may con- 
jecture by what happened betwixt Cain and 
Abel, fince their being heirs to the whole 
world could not keep two brothers at peace, 
whlift one of them was envious: and there are 
fome fordid vices, which are more incident to 
the meaner and more neceffitous fort of men, 
as {piders and cobwebs are wont to abound 
more in thatched cabins, than in great men’s 
houfes. I fhould perhaps (fays Eu/febius) think 
thefe people happy, if I found they thought 
themfelves fo ; but the pomp and vanities of 
the world have oftentimes ftronger allurements 
for them, than for the grandees and courtiers 
themfelves : for thofe, chat are pofleffed of thefe 
imaginary Joys, are difabufed by their own ex- 
perience ; and thofe, that live among thefe thea- 
trical perfons, are near enough to difcern, that 
they are but caufelefly envied. As, for my part, 
when I had occafion to be converfant in great 
men’s families, and the honour to preach in 
princes courts, the fight of their courfe of life 
did as thoroughly convince me of the vanity 
of the world, as my fermons endeavoured to 
convince them. Whereas country people fee 
but the glittering and deluding outfide of 
greatnefs ; and beholding it but at a diftance, 
fee it in the favourableft light which men can 
behold it in; and confequently are ftrongly 
tempted to envy what they admire, and re- 
pine at their own condition, for the want of 
it: may, every gaudy trifle, that thofe that 
live in towns and cities chance to make fhew 
of, is wont to make a country-man envy, as 
well as gape; and it is odds, but that very 
milk-maid, whofe condition you are pleafed 
to think fo happy, envies fome neighbouring 
farmer’s daughter for a piece of taudry ribbon, 
or a black hood. Nor are they fo much more 
privileged from the affaults of temptation, 
than men of higher rank ; for it is not fo much 
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a man’s outward condition, as his inward dif- 
pofition and temper of mind, that makes 
temptations either to fin, or to difcontent, 
prevalent, or unfuccefsful. When Fo/epb was 
fold into Egypt, and follicited by a woman, 
that would needs be his miftrefs upon more 
{cores than one, though his condition expofed 
him more to hopes and fears, than almott any 
other condition could expofe another man; 
and though his youth made him very capable 
of relifhing the pleafures, that his beauty made 
him courted to receive, by giving them ; yet 
this chafte youth chofe rather to be imprifoned 
any where, than ina fair lady’s arms, and pre- 
ferred the being made a captive, before the 
captivating of his amorous miftrefs. But whiltt 
young Fofeph was thus chafte in the Egyptian 
Potipbar’s houle, his eldeft brother Reuben 
was inceftuous in good Facob’s, whofe family 
was then the vifible church of God; and 
Lot, who was chafte and temperate in Sodom 
itfelf, was drunk, and committed inceft in a 
cave : fo much more does the fuccefs of tempta- 
tions depend upon the temper of a man’s mind, 
than upon the place he fives in, 

I Know not (fays Hugenius) whether the in- 
nocence of rural people be more eafy than that 
of great men, but fure it is not fo commendable : 
for asa woman, that has never yielded, becaufe 
fhe was never follicited, may be: called rather 
mnocent than virtuous ; fo their condition, that 
owe their not being inveigled by the vanities 
of the world to their ignorance of them, has 
more in it of good fortune than of merit. I 
thank you for that contideration, (fubjoins 
Eufebius) for I confefs I think there is a great 
difparity betwixt an unacquaintednefs with the 
bewitching pleafures of the world, and a con- 
tempt of them. And he is the truly heroick 
{pirit, that can (as David could) plentifully 
enjoy all thofe fenfual delights and vanities he 
chofe to reject : for he could feaft a nation, and 
prefer temperance before all that abundance : 
he could gain ftrange victories at once over his 
outward enemies, and over the temptations he 
was expofed to by fuch fucceffes: he could 
build ftately palaces, and then profefs himfelf 
to be but 4 firanger, and a fojourner upon earth: 
he’could afford humility room to fit with him 
on his throne, and could liften to her memen- 
to’s amidft all the acclamations of his people, 
and the panegyricks of his courtiers: he was 
not to be refifted by beauties, that to others 
were irrefiftible, when he poftponed the faireft 
objects, that could here charm his eyes, to fuch 
as were vifible only to thofe of faith : he had 
got together the greateft treafure, that for 
aught I remember we read of in any hiftory, 
and yet feems never to have been much pleafed 
with it, but when he dedicated it to the build- 
ing of the temple, and made the fruits of his 
valour the oblation of his piety. ‘To be short, 
he was the greateft perfon upon earth, when 
he was content to leave it; and was willing to 
defcend from the throne into the grave, whilft 
he looked upon that as the place whence he 
muft afcend to the manfion of his God: fo 
much did he, even whilft he wore an earthly 
crown, afpire to an heavenly one. And though 

(continues 
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(continues Eu/febtus) we muft now-a-days as 
little expect to meet with a man of David's 
condition, as of his temper, yet proportionably 
we may: put a vaft difference betwixt thofe that 
but efcape the fight of the world’s allurements, 
and thofe that reject the profers of them. 
Eufebius was in this part of his difcourfe, 
when we were come near enough to the river, 
to difcover it within a little way of us: and 
therefore finding by his filence, that he thought 
it feafonable to defift, I only ventured to tell 
him with a low voice, as we continued our 


walk, that I fupfected, that in fome of the | 


things he had been faying, he had a defign 
rather to check Lindamor a little, and keep up 
the difcourfe, than to deny, that a retired and 
rural life has great advantages towards conten- 
tation. To which, that he might conclude 
what he had to fay, before we reached the 
river, he made hatte to reply in the fame tone, 
that I was not altogether miftaken; for (fays 
he) I think the cafe may be pretty well repre- 
fented, by faying, that as there are fome airs 
very much wholefomer than others, and fitter 
to preferve men from difeafes ; fo a very pri- 
vate and quiet condition of life does, much 
more eafily than a more expofed and turbulent 
one, protect moft forts of men from vices and 
difquiets. But then, onthe other fide, as there 
are fome men of fuch found and ftrong contti- 
tutions, that they will enjoy their health in the 
worft airs, when men of tender and vitiated 
complexions will be fickly in the beft ; fo there 
are jome generous and fteady fouls, that will 
pafs thorough the moft troublefome and moft 
expofed courfes of life, with more of both in- 
nocence and contentment, than others can. en- 
joy in acondition far remoter from difturbances 
and temptations. And, annexes Eu/ebius, (pur- 
pofely raifing hisvoice) as for thefe villagers, that 
Lindamor thought {o happy, I muftdiffent from 
him, as long as I fee they can admire, and al- 
moft worfhip, a man for wearing a gaudy fuit of 
clothes, or having two or three footinen be- 
hind his coach, before they know whether he 
be net a knave, ora fool, or both: for I fhall 
{carce think, that he, who is himfelf poffeffed 


with envy, deferves mine. 


DISCOURSE IV. 

Upon fifbing with a counterfeit fly. 

EING at length come to the river- 

fide, we quickly began to fall to the 
{port, for which we came thither ; and Eugenius 
finding the fifh forward enough tobite, thought 
fit to ipare his flies, till he might have more 
need of them, and therefore tied to his line a 
hook, furnifhed with one of thofe counterfeit 
flies, which in fome neighbouring countries 
are much ufed, and which being made of the 
feathers of wild-fowl, are not fubject to be 
drenched by the water, whereon thofe birds 
are wont to fwim. This fly being for a pretty 
while fcarce any oftener thrown in, than the 
hook it hid was drawn up again with a fith 
faftened to it, Eugenius looking on us with a 
{miling countenance, feemed to be very proud 
of his fuccefs; which Eu/ebius taking notice 
of, Whilft, (ays he) we {mile to fee, how 
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eafily you beguile thefe filly fithes, that you 
catch fo faft with this falfe bait, poffibly we 
are not much lefs unwary ourfelves ; and the 
world’s treacherous pleafures do little lef de- 
lude both me and you: for, Eugenius, (con- 
tinues he) as the Apoftles were fifhers of men 
in a good fenfe, fo their and our grand adver- 
fary isa fkilful fifher of men ina bad fenfe ; 
and too often in his attempts, to cheat fond 
mortals, rneets with a fuccefs as great and eafy, 
as you now find your’s. And certainly, that 


_tempter,as the Scripture calls him, does fadly 


delude us, even when we rife at his beft baits, 
and, as it were, his true flies: for, alas! the 
beft things he can give, are very worthlefs, 
moft of them in their own nature, and all of 
them in comparifon of what they muft coft us 
to enjoy them. But, however, riches, powers 
and the delights of the fenfes are real goods 
in their kind, though they be not of the beft 
kind ; yet, alas, many of us are fo fitted 
for deceits, that we do not put this fubtile 
angler, to make ufe of his true baits to catch 
us! We fuffer him to abufe us much more 
grofsly, and to cheat us with empty titles of 
honour, or the enfnarinig {miles of great ones, 
or difquieting drudgeries difguifed with the 
{pecious names. of great employments. And 
though thefe, when they muft be obtained by fin, 
or are propofed as the recompences for it, be, 
as I was going to fay, but the devil’s’counter- 
feit flies ; yet, as if we were fond of being de- 
ceived, we greedily {wallow the hook, for flies, 
that do but look like fuch ; fo dim-fighted are 
we, as well to what vice fhews, as to what it 
hides. Let us not then (concludes Eu/édizs) 
rife at baits, whereby we may be fure to be 
either grofsly, or at leaft exceedingly deceived ; 
for whoever ventures to commit a fin, to tafte 
the lufcious fweets, that the fruition of it feenis 
to promife, certainly is fo far deceived, as to 
{wallow a true hook for a bait, which either 
proves but acounterfeit fly, or hides that under 
its alluring fhew, which makes it not need to 
be a counterfeit one to deceive him. 


DISCOURSE V. 
Upon a fifh’s firuggling after having fwallowed 
| k 


the hook. 


Be enornity foon offered Eu/febius a fair 
opportunity to confirm this laft part of 
hus reflection ; for he had fcarce made an end of 
it, when a large fith, efpying the fly, that kept 
my hook {wimming, rofe fwiftly at it, and hav- 
ing greedily chopt it up, was haftily fwimming 
away with it, when I ftruck him, and there- 
by {topt for a while his progrefs : but finding 
himfelf both arrefted and wounded, he ftrug- 
gled with .fo much violence, that. at length 
he broke my flender line, (that was fitted but 
for weaker fifhes) and carried away a part of 
it, together with the annexed hook and bait. 
If philofophers (fays hereupon Lu/ebzas) be not 
too liberal in allowing brutes to think, we may 
well fuppofe, that this fifh expected a great 
deal of pleafure from the bait he fell upon 
fo greedily ; and that when once he had got 
it into his mouth, he might well look upon 

it 
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it as his own; and thofe other fifhes, that faw 
him {wallow it, and {wim away with it, did 
probably envy his good fortune. But yet in- 
deed he does not enjoy his wifh, though he 
feem to have the thing wifhed for within his 
power 5 for by the fameaction, in which he 
fucked in the fly, he likewife took in the 
hook, which does fo wound and tear his tender 
gills, and thereby put him into fuch reftlefs 
pain, that no doubt he wifhes, that the hook, 
bait, and all, were out of his torn jaws a- 
gain, the one putting him to too much torture 
to let him at all relifh the other. Thus men, 
who do what they fhould not, to obtain any 
object. of their fenfual defires, whatever plea- 
fure they may beforehand fancy to themfelves 
in their fuccefs, are oftentimes, even when 
they obtain their ends, difappointed of their 
expectations ; fometimes confcience, reafon, 
or honour, making them, even when their 
defires are not of the worft fort, do as David 
did, when he had, more vehemently than be- 
came a pious general, longed for water out of 
the well at Bethlehem ; and by the ftrange ventu- 
roufnefs of his bold and affectionate officers 
obtained it, could not find in his heart to 
drink it, but poured it untaited on the ground. 
But when the things we fo long for muft be 
criminally obtained, then it not only often 
fares with them, as it did with Amnon, who 
immediately upon the inceftuous fruition of 
his ravifhed fitter, hated her more than before 
he had loved her : but it fometimes happens 
to thofe, that fin more heinoufly in this matter, 
as ic did to Judas, who, after having be- 
trayed a maiter, that was incomparably more 
worth than all the world, and thereby for ever 
loft himfelf for a few pieces of filver, feemed 
to have it in his power, without having it in 
his will, to enjoy them, and in a defperate but 
unfeafonable fit of anguifh and remorfe, did 
of his own accord difburthen himfelf of that 
money, which he had fold his confcience to 
get; fo that though he had what he fought, 
he had not what he expected. And when 
what he coveted was in his pofleffion, he had 
the guilt of acquiring it, without the power of 
enjoying it. And even in cafes far lefs hei- 
nous, (concludes Eu/febius) when men feem 
to have got what they aimed at, and to have 
carried it away as their booty, in fpite of all 
oppofition the wound thereby inflicted on 1n- 
jured confcience puts them to fo much of de- 
ferved pain, that the wifhes they are thus 
criminally poffeft of, they do not enjoy, but 
detett. 


DISCOURSE VI. 
Upon the fight of one’s foadow caft upon the face 


of a river. 


ee E fight of fome fifhes playing to 


and fro upon the top of the water di- 
verted us from profecuting our conference, and 
drew us to apply our felves attentively to the 
catching of them, in which accordingly we 
{pent fome part of the morning; yet whilft 
we continued angling, not far from one ano- 
ther, we often caft our eyes (as is ufual in fuch 
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cafes) upon each other’s fifhing corks, to learn 
as well the fuccefs of our friends, as in what 
places the fifh were forwardeft to bite. As I 
chanced to look towards that cork, at which 
Eufebius’s hook was hanging, I perceived, that 
it was divers times drawn under water, without 
his endeavouring thereupon to ftrike that Sth, 
that made thus bold with his bait: wherefore 
Jaying down my angle a while, I went foftly 
towards Eu/ebius, to fee what it was, that made 
him foregardlefs of his fport, whilft yet, by the 
pofture he continued in, he feemed to be intent 
upon it; but approaching near enough, I 
quickly perceived, that inftead of minding his 
hook, his eyes were fixt fometimes upon his 
own picture, reflected from the {mooth furface 
of the gliding ftream, and fometimes upon 
the fhadow projected by his body, a little be- 
fide the picture upon the fame river. 

THE unwilling noife I made in coming fo 
near having obliged Eu/ebius to take notice 
of me, I thought fit, fince I found I was dif- 
covered, to afk him fmilingly, whether he 
were, Narciffus-like, making love to his own 
fhadow. 

Eusesius guefling by thefe words, that I had 
conjectured what he was doing, anfwered me 
with a look fomewhat more ferious than that 
I had fpoken to him with; 1 was indeed, Phi- 
Jaretus, attentively enough confidering, fome- 
times my picture, which the water prefents 
me with, and fometimes thefhadow, which 
the fun and I together caft upon the wa- 
ter: but (fayshe, with a half fmile) I looked 
upon both thefe, not with the eyes of a Nar- 
ciffus, (for that would make me much madder 
than he was) but with thofe of a Chriftian. 
For I was confidering, that one of the dif- 
ferences betwixt the law, and the gofpel, might 
not be ill reprefented by the difference betwixt 
a common looking-glafs, and that afforded 
me by this cryftal ftream: for though, both 
being fpecular bodies, I can fee my face in 
either ; yet if my face be {potted with dirt, or 
grown pale by reafon of the faintnefs ufual in 
{uch hot weather, a common looking-glafs will 
indeed difcover thofe things to me, but will 
not otherwife affift me to remedy them: 
whereas, when I confult this ftream, if it fhew 
me any fpots in my face, it fupplies me with 
water to wafh them off, and by its cooling 
and refrefhing waters, can relieve me from 
that faintnefs, that reduces me to look pale. 

Tuus the law, which is commonly, and 
which feems even by an Apoftle to be com- 
pared to a looking-glafs, fhews us indeed the 
pollutions of our fouls, and difcovers to us the 
effects of our fpiritual languidnefs, and faint- 
nefs; but the gofpel does not only do fo, but 
tells the embracers of it, by Saint ‘obn’s 
mouth, Jf any man fin, we have an advocate 
with the Father, Fefus Chrift the righteous, 
who is the propitiation for our fins, and whofe 
blood cleanfes us from all fin, And the author 
of the fame gofpel invites all thofe, that find 
themfelves tired and thirfty, to come unto him, 
and to be refrefhed. 

By this time Lindamor, who was angling 
not very far off, perceiving us ftand together, 

as 
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as if we were engaged in fome difcourfe, laid 
by his rod a while, and came to liften to what 
he expected he might learn from Eufebzus ; who 
paufing here, I put him in mind, that he had 
alfo mentioned to me the fight of his fhadow 
upon the face of the river, as another object of 
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trive into this vaft fabrick: our creed pro- 
claims him the Creator of heaven and earth ; 

the angel, that holds the book, in the Revela- Revel. x, 
tions, defcribes him refemblingly ;_ and the A-° 
poftle tells us, That through faith we under- vebr. xi. 
fiand, that the worlds were framed by the word8. 


Pf. Xxxill. 


9. 


Tfaiah xl. 
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his contemplations, and that therefore my cu- 
riofity (wherein I knew Lindamor, as{oon as | 
fhould acquaint him with the occafion, would 
fhare) made me very defirous to know what 
thoughts had been fuggefted to him by a fub- 
ject, that feemed fo flight and barren. 

Since you will needs know, (replies Eu/e- 
bius) I will confefs to you, that my thoughts 
were theologically enough employed, and 
therefore, left you fhould think, I affect to 
preach out of the pulpit, I will but fuccinctly 
mention fome of thofe various things, that this 
fhadow, as defpicable as you think it, fuggef- 
ted to me: but fince I was only entertaining 
and exciting my felf, not difcourfing with Na- 
turalifts, or difputing with Atheifts, I prefume 
you will not wonder, that I take the doétrine 
of the creation for granted, as it 1s acknow- 
ledged by Chriftians in general, and particu- 
larly by you. 

I Was then confidering, that this fhadow, 
related to me, might in fome particulars be no 
unfit one of the univerfe in reference to God: 
and indeed, perhaps the world may without 
much extravagance be termed the fhadow of 
him, of whofe attributes, or perfections, it 
exhibits to an attentive confiderer divers excel- 
lent impreffes, and the refemblance may thus 
far be advanced: that as though it reprefents 
the fhape and out-lines of my body, which 
projects it, yet it reprefents but them, and 
confequently this fhadow in reference to it is 
but a fuperficial and worthlefs thing; fo the 
world, though it be not deftitute of feveral 
impreffes, and as it were lineaments or features 
of the divine wifdom and power, yet, for all! 
this, its reprefentations of the divine author of 
it are but very imperfect, fuperficial, and dark, 
and the excellency of the adorable author of 
things keeps him infinitely above all the 
works, that he has made. 

But to mention fome of the compariforis I 
took notice of : In the farft place we may con- 
fider, that I make this fhadow here without 
taking the leaft pains to do fo, and with as 
little toilGod made the world: He /pake and 
it was done; he commanded, and it ftood faft, 
(lays the Pfalmift, fpeaking of the creation.) 
And elfewhere the {cripture fays, Tat the ever- 
lafting God, the Lord, the Creator of the ends 
of the earth fainteth not, neither is weary and 
therefore that reft afcribed him on the feventh 
day 1s to be underftood but a ceffation from 
creating, not a repofe from labour : for all dif- 
proportions to the power of created agents 
are fo equally inconfiderable, in reference to 
one that is infinite, that omnipotence may 
make even the world without toil. 

SeconDLy, Lo make: this fhadow, I nei- 
ther ufe nor need colours, nor pencil; I dig 
no quarries, nor fell no trees to perfect this 
work, and employ no materials about it: as 
little had God any pre-exiftent matter to con- 

Vou, I, 


of God; fo that things, which are feen, were 
not made of things, that do appear. And indeed 
it became an omnipotent architect, not to be 
beholden but to himfelf for his materials. He 


-that calleth things, that are not, as though they 


were, makes them by calling them ; He drought 
forth light out of darknefs, by calling for light, 
and there was light; and he fpake it, and it 
was done, fays the Pfalmift: and the world 
was, if I may fo exprefsit, but the real echo 
of that productive FIAT. 

THE next thing, I was confidering, was, 
that, to deftroy this fhadow, I needed neither 
{word, nor piftol, the withdrawing of my felf 
under the neighbouring trees being fufficient to 
make the fhadow difappear, and leave behind 
as little fhape of it, as if there never had been 
any. And thus, as the world could not have 
had a beginning, without having been pro- 
vided by God, fo for the continuance of the 
being it enjoys, it depends altogether, and 
every moment, upon the will and pleafure of 
Its firftt author, of whom St. Paul tells us, 
That in him we not only live, and move, but 
have our being; and to the fame purpofe I 
think one may alledge that place, where the 


{cripture fays of God, not only, that be has Nehemiah 
made heaven, the heaven of heavens with allix. 6. 


their boft, the earth and all things that are 
thereon, the feas and all that is therein, but 
adds, that he preferveth them all, as our tranf- 
lators Englifh it : for in the Hebrew I remem- 
ber it is, vevifies them all, that is, fuftains 
them in that improper kind of life, or thac 
exiftence, which, whilft their nature lafts, be- 
longs unto it. So that if God fhould at any 
time withdraw his preferving influence, the 
world would prefently relapfe, or vanifh into 
its firft nothing, as there are many notions of 
the mind fuch, as that of genus, and fpecies, 
which are fo the creatures of reafon, that they 
have no longer an exiftence in the nature of 
things, than they are actually upheld therein, 
by being actually thought upon by fome intel- 
lectual being ; and God is fo the preferver of all 
his creatures, that one may fay of the reft, as 
the Pfalmift {peaks of many of them, where 


addreffing himfelf to God, he fays, Thou ideft Pal. civ. 
thy face, they are troubled; thou takeft away 29, 39- 


their breath, they die, and return to their duft ; 
thou fendeft forth thy [pirit, they are created, Sc. 
I Was alfo taking notice, (purfues Eu/ebius) 
that to produce what changes I pleafed, in all, 
or any part of this fhadow, I needed not em- 
ploy either emiffaries, or inftruments, nor fo 
much ds roufe up my felf to any difficult ex- 
ertion of my own ftrength, fince, by only 
moving this or that part of my own body, I 
could change at pleafure, in the twinkling of an 
eye, the figure and pofture of what part of the 
fhadow I thought fit: and thus, when God 
had a mind to work thofe miracles, we moft 
admire, as when at Fo/bua’s prayer he {topped 
Cec the 
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the courfe of the fun, and at Hesekiah’s, made 
him go back; we men are apt to imagine, that 
thefe prodigious effects muft needs coft their 
author much, and that he mutt ftrain his power, 
and be neceffitated to a troublefome exertion 
of his omnipotence, to be able to produce 
them: whereas to that divine agent, thofe 
things, that would be to all others impoffible, 
are fo far from being difficult, and the crea- 
tures have fo abfolute and continual a depen- 
dance on him, that it is as eafy for him to ef- 
fect the greateft alterations in them, as to re- 
folve to do fo. And even thofe miraculous 
changes of the courfe of nature, that do the 
moft aftonifh us, do fo naturally and neceffa- 
rily flow from the motions of his own will, that 
to decree, and to execute, (whether or no they 
require powers otherwife than notionally differ- 
ing) are alike eafy to him: and that trrefift- 
able agent finds as little more difficulty to pro- 
duce the greateft changes among the crea- 
tures, than to produce the leaft, as I find it 
harder to move the whole arm of my tha- 
dow, than to move its little finger. And this 
confideration (fubjoins Zufebzus) might be, me- 
thought, confolatory enough to his church, 
who, by repofing an entire truft in her God, 
entitles her felf to the protection of him, that 
can as eafily produce changes in the world, as 
refolve on them, and can with the fame facility 
deftroy her and his greateft enemies, as decree 
their deftruction. 

I Was alfo further confidering, (fays Eufe- 
dius) that though the little watry bodies, that 
make up this river, and confequently thofe, that 
glided along by me, were in a reftlefs motion, 
the hindmoit always urging on, and chafing 
thofe that were before them ; yet my fhadow 
was as compleat and ftable upon the fugitive 
{tream, as if it had been projected-on the wa- 
ter of a pond, or rather as if all the parts of 
water, whereon it was vifible, had been fixt 
and movelefs; of which I made this appiica- 
tion, that though we may fay with Solomon, in 
a larger fenfe than his, That one generation goes, 
und another comes, the world being maintained 
by perpetual viciffitudes of generation and cor- 
ruption, yet the wifdom and providence of 
God does fo far confine the creatures to the 
eftablifhed laws of nature, that though vaft 
multitudes of individuals are always giving 
place to others, yet the particular creatures, 
which do at any time make up the world, do 
always exhibit the like picture of its divine ori- 

inal. 

Bur yet laftly, (fays Eufebius) I was con- 
fidermg, too, that though this fhadow have 
fome kind of refemblance to that, whofe fha- 
dow it is, yet the picture is but very fwperfi- 
cial and obfcure; and if we fhould fuppofe, 
the fifhes, that inhabit this ftream, to be en- 
dued with reafon, they could even from Lyrn- 
damor's fhadow but collect, that the original is 
4 man, and not a brute; but they could not 
hence make any difcovery of what manner of 
man he is, nor know any thing of his virtues, 
or his thoughts, or his intention, nor confe- 
quently have that notion of him, that I (pur- 
fues Exfebius, tarning to him, and alittle {mi- 
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Img on him) do harbour and cherifh, who hav- 
ing the happinefs to converfe with him, havé 
the opportunity and the juftice to admire him. 
Vhus, where I formerly ventured to call the 
world God’s fhadow, I did not forget, how 
imperfect a picture a fhadow is wont to be: 
and though this dark reprefentation, that God 
has vouchfafed men of himfelf in the univerfe, 
be fufficient to convince us, that it was not 
made by charice, but produced by a powerful 
and intelligent being; the eternal power and 
God-head of the great author of nature, as 
the fcripture feems to teach us, being mani- 
fefted to attentive and rational confiderers, in 
the vifible productions of his power and wif- 
dom; yet how fhort and dim a knowledge 
muft they have of him, that have no other than 
thefe corporal inftructors? How many of his 
glorious attributes are there, for whofe know- 
ledge we muft be beholden, rather to his writ- 
ten, than his created word # and how little will 


human intellects, without revelation, difcover 
of that manifold wifdom of God, which the 


{cripture teaches us, That even to the angels it Ephef. iif: 
mujt be made known by the church. And if thofe io. 


illuminated perfons, fuch as Mofes and St. Paul 
himfelf, who had both extraordinary revela- 
tions from God, and intimate communion with 
him, confeffed, that in this life they faw him 
but darkly, and, as it were, in a glafs; fure 
the dim light of mere nature will give us but 
extremely imperfect, and detracting ideas of 
him, whom the like limitednefs of our nature 
will allow us to know but very imperfectly, 
in heaven it felf ; though, as we fhall there fee 
him face to face, our apprehenfive faculties 
will as well be enlarged, as the dazzling and 
ravifhing object be difclofed. 

Bur, (fays Eufebius) though I forget, that 
I am not in the pulpit, I hope you remember, 
that I told you at firft, how little I pretended 
thefe kind of reflections would endure a rigo- 
rous philofophical examen; and that I am not 
fo indifcreet, as to expeét, that they fhould 
work conviction in an infidel, though I hope 
they may excite good thoughts in a believer. 

TuHese laft words of our friend being not 
followed by any other; Lindamor, havine 
waited a while to afcertain himfelf, that Eu/e- 
dius had ended his difcourfe, began anether, 
by faying : 

I Perceive, Eufebius, with much more 
fatisfaction than furprize, that the fame fubject, 
and at the fame time, did, as it was fit, fug- 
geft very differing confiderations to you and 
me; for whilft your fhadow afforded you the 
rife of fublime {peculations, I was making but 
a moral reflection upon mine: for taking no- 
tice, (continues he, ) that the fhade my body pro- 
jected, near noon, was almoft as much fhorter 
than it, as m the morning it was longer, 
prompted me to think, how foolith it were for 
me, who know by fure ways of meafuring my 
own ftature, that it is moderate enough, not 
to be either proud of, or complained of, 
fhould imagine, that I arn either as tall as a-gi- 
ant, er as low as .a dwarf, ‘becaufe I fee my 
fhadow either exceeding long, or extremely 
fhort, And I was further confidering, purfues 

Lindamar, 
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Lindamor, that if philofophers, as well as the 
vulgar, have rightly called fame or glory the 
fhadow of virtue, it would be as irrational to 
eftimate one’s felf not by the teftimonies of 
‘one’s confcience, which is the authentick ftan- 
dard of intrinfick worth, but by the fickle o- 
pinions of others, (which oftentimes flatter, 
and oftener detract) but very feldom give a 
juft and impartial eitimate of merit: the fame 


may have its jncreafe and decrements, whilff - 


the perfon continues the fame, and lofes no- 
thing of fubftance with the fhadow. And for 
a man, that fhould examine himfelf, and judge 
of himfelf by his own defigns, and actions, 
not other men’s words, to fulfer himfelf to be 
puffed up by vulgar applaufe, or dejected by 
untnerited cenfures, were to miftake a fhadow 
for a ftandard. 


DISCOURSE VIL 
Upon a fall occafioned by coming too near the 
river's brink. 

T was not long after this, that Eugenzus 
| chancing to {py alittle nook, which feemed 
to promife him a more convenient ftation for 
his angling, he invited Lindamor to fhare the 
advantage with him, and began to walk thither- 
ward along the river’s brink, which the abun- 
dant moifture of the waters, that glided by it, 
fiad adorn’d with a pleafant verdure ; but he 
had not marched very far, when chancing to 
tread on a place, where the courfe of the water 
had worn off the bank, and made it hollow 
underneath, he found the earth falter under 
him, and could not hinder his feet from flip- 
ping down with the turf that betrayed him ; 
nor could he have efcaped fo, had not his en- 
deavours to caft the weight of his body to- 
wards the bank been affifted by Lindawor, 
who, though not fo near the brink as to be 
in danger, was not fo far off; but that he was 
able to catch hold of him, and to draw him to 
the firm land, ‘The noife, that Lisdemory made; 
when he faw his friend falling, quickly drew 
Eufebius and me thither; where, after [hada 
while made my felf merry with the difafter, 
I found to have been fo harmlefs; Ha/ebius 
(who arrived there a little later) afked him 
how he came to fall; and Eugenius an{wering; 
that he thought he had trod upon firm ground, 
becaufe he faw the bank Jook to the very 
edge, as if it differed not ftom the reft of 
the field; which it terminated ; Eu/ebius took 
occafion from thence to tell him, You.may 
from this take notice, that it is not fafe tra- 
velling upon the confines of what 1s lawful, 
and what is finful, no more than upon the bor- 
ders of two thhoftile nations : when we fuppofe, 
that thus far we may -go towards that which 
is finful; without committing it; we are wont 
. with more boldnefs than.confideratenefs to.con- 
clude, that we need not fcruple to venture, 
or rather that we fhall run no venture; 
having firm footing all the way. But itis 
much to -be feared, that when we allow our 
felves to come as far as the utmoft verge of 
what is lawful, and to do that, which, in-the 
eafuut’s language, 1s tantum non to fin, the 
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natural proclivity of our minds to evil, which 
carries them downwards, as weight does our 
bodies; will fome time or other make us find 
hollow ground, where we prefume to find it 
firm. He that to-day will go towards fin as 
far as he thinks he may, is in danger of going 
to-morrow further than he fhould; and it is 
far more eafy for him to be fecure than to 
be fafe, that walks upon the brink of a pre- 
cipice. He was a wife man; that as foonas 
he had forbidden his fon to enter into the path 
of the wicked, and to go in the way of evil 
men, fubjoins, as the beft courfe to conform 
to the prefcription, Avoid it, pafs not by it, 
turn from it, and pafs away. God?s indul: 
gence leaves us a latitude to comply with our 
infirmities, and neceffities, and to giye us op+ 
portunities of exercifing a pious jealoufy over 
our felves, and of fhewing how much we fear 
to offend him. But a wary Chriftian will fay 
in this cafe, as St. Paul did in almoft a like, 
all things are lawful for me, but ail things 
are not expedient: and he mutt often go fur- 
ther than he can with prudence, that will 
always go as far as he thinks he can with 
innocence, 


DISCOURSE VIL 


Upon the good and mifchief that rivers do. ~ 


HIS difcourfe being énded; we all; ag 
it were, by common confent, applied 
our felves again to profecute the fport that 
had invited us to the river i but we had not 
angled very long, before we were difturbed 
by a loud and confufed noife,; which we foon 
difcovered to proceed from a fhip, that; to- 
gether with fome barges, and other leffer boats; 
were, by the help of a favourable breath of 
wind, failing up the river towards London, 
The fight of thefe laden veffels, together with 
-the profpect of the Thames, which, (as it hap- 
pened in that place) feemed, in various wind- 
ings and meanders, wantonly to fly, and to 
purfue it felf: this fight, I fay, together with 
the rich and flourifhing verdure, which the 
waters, in their paflage, beftowed upon all 
the lands; that were on either fide any thing 
near their banks, invited Bugexids to fall upon 
the praifes of that excellent river, which not 
only imparts fertility and plenty here at home, 
by inriching all the places that have the ad- 
vantage to be near it; but helps to bring us 
home; whatever the remoter parts-of the world, 
and the Indies themfelves; whether eaft or weft, 
have of rare or ufeful. 

Linpamor, having both applauded and 
recruited thefe commendations, Methinks, fays 
he, that amongft .other good things; where- 
with this river firnifh us, it may fupply us 


with a good argument againft thofe modern: 


Stoicks; who are wont, with more eloquence 
than reafon, to declaim againft the paffions, 
and would fain perfuade others; (for I doubt 
whether they be fo perfuaded themfelves) that 
the mind ought to deal with uts affeétions, as 
Pharaoh would have dealt with the Jews- 
males, whom he thought it wife to deftroy 
left they might, one day, grow up into 2 

eonditiorn 
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condition to revolt from him. But, becaufe 
the paffions are (fometimes) mutinous, to wifh 
an apathy is as unkind to us, as it would be 
to our country, to wifh we had no rivers, be- 
caufe (fometimes) they do mifchief, when great 
or fudden rain {wells them above their banks. 

Wuen Iconfider, (fays Eu/ebius) that of 
the immaculate and divine lamb himfelf, it 
is recorded in the gofpel, that he looked round 
about, upon certain fews, with indignation, be- 
ing grieved for the bardnefs of their hearts ; 
fo that two paffions are afcribed to Chrift 
himfelf in one verfe: and when I confider 
too the indifferency (and confequently the 
innocence) of paffions in their own nature, 
and the ufe, that wife and virtuous perfons may 
make of them, Icannot think we ought to 
throw away (or fo much as wifh away) thofe 
inftruments of piety, which God and nature has 
put into our hands; but am very well con- 
tent we fhould retain them, upon fuch con- 
ditions, as Abraham did thofe domefticks he 
bought with his money, whom, the Scripture 
tells us, be both circumcised and kept as fervants. 

But, (continues Eu/ebius) as Ido not al- 
together difallow Lindamor’s comparifon be- 
tween rivers and paffions, fo he muft give me 
leave to add this to it, that as rivers, when 
they over-flow, drown thofe grounds, and ruin 
thofe hufbandmen, which whilft they flowed 
calmly betwixt their banks, they fertilized and 
enriched ; fo our paffions, (when they grow 
exorbitant and unruly) deftroy thofe virtues, 
to which they may be very ferviceable whilft 
they keep within their bounds. 

Instances of this truth, (purfues Eu/ebi- 
us) are but too obvious. Iris faid, that va- 
Jour is anger’s whetftone ; and our being coun- 
felled by the apoftle, to be angry and not to 
Jim, argues that paffion not to be incompatible 
with innocence, whilft it is confined within 
the limits of moderation. But when once an- 
ger is boiled up into rage, or choler into an 
habitual fury, or appetite of revenge, it makes 
more havock in the world than beafts and 
inundation: the greateft part of thofe rivers 
of blood, that are fhed in ‘battles, (though 
{pilt by anger) do rather irritate than appeafe 
the unnatural thirft of that infatiate fury : the 
burning of cities, the finking of fleets, and the 
defolations of provinces, and of kingdoms, make 
but part of the tragick effects of this inhu- 
‘man paflion, when it once thoroughly poffeffes 
thofe, that wield {cepters, and handle {words. 

J Wixu not tell Lindamor, that even that 
nobleft and beft of paffions, love, as gentle and 
amiable as it appears, when once it comes to de- 
generate by growing unruly, or being mif- 
placed, is guilty of far more tragedies than 
thoie, that have the fortune to be aéted on 
theatres, or to furnifh the writers of romances ; 
and that which (perchance at firft) feems to be 
but an innocent love, being not duly watched, 
and regulated, may, in time, grow to difobey, 
or deceive parents, to violate friendfhips, to 
lend challenges, and fight duels, to betray the 
honour of harmlefs virgins, and of the nobleft 
families, to rebel againft kings, procure the 
ruin of monarchies and commonwealths ; and, 
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Set. As 
in a word, to make thoufands miferable, and 
Chofe it poffeffes moft of all, and thereby to 
bring credit to, if not alfo to furpafs, the f€tions 
of poets, and the fabulous ftories of romances. 

Anp as for the defire of excelling others, as 
great and noble things as it makes men under- 
take, whilft it afpires only to a tranfcendency 
in virtue, and in goodnefs; when that pai- 
fionate defire, by making men too greedy of 
fuperiority in fame and power, degenerates in- 
to ambition ; how many vices are ufually fet 
at work by this one paffion! The contempt of 
the laws, the violation of oaths, the renouncing 
of allegiance, the breach of leagues and com- 
pacts, the murder of one’s neareft relations, Of 
they be more nearly related to a crown) and 
all the other crimes and miferies, that are wont 
to beget or attend civil wars, are the ufual as 
well as difmal productions of this afpiring hu- 
mour in a fubje&t. Nor does it lefs miichief 
when harboured in a prince’s breaft ; for the 
undoing of his own people, the fubverfion of 
his neighbour’s ftates, the facking of cities, the 
flaughter of armies, the difpeopling of fome 
provinces, and the peopling of others with 
wido ws and orphans, are facrifices,that are more 
frequently offered up to ambition, than able 
to fatisfy it. For what can quench his thirft 
of rule and fame, or hinder the attempts, to 
which it {timulates him, that can find in -his 
heart to deftroy armies, and ruin provinces, 
only that he may be taken notice of to be able 
todo fo? 

CERTAINLY (fubjoins Exjedius) he knew 
very well the frame of human fpirits, that faid 


by the pen of an Apoftle ; From whence comes James iv: 


wars and brawlings among you? Come they not* 
hence, even of your lufts that war in your inem- 
bers. And JI doubr not, whether plagues, wars 
and famines have done more mifchiet to man- 
kind, than anger and ambition, and fome other 
inordinate paffions; for thefe do frequently 
bring upon men thofe publick and other fatal 
calamities, either as judgments, which they 
provoke God to inflict, or as evils, which as 
proper confequents naturally flow from thofe 
mifchievous practices, to which unbridled paf- 
fions hurry the criminally unhappy perfons they 
have enflaved. 

WHEREFORE, (concludes Eux/febius, caft- 
ing his eyes upon Lindamor) as the ufefulnefs 
of a river hinders us not from making good 
the banks, and, if need be, making dams, 
to confine it within its limits, and prevent its 
inundations ; fo the ufefulnefs of the paffions 
fhould not hinder us from watchfully employ- 
ing the methods and expedients afforded us by 
reafon and religion, to keep them within their 
due bounds, which they feldom overflow with- 
out fhewing, to our coft, that, as it is ob- 
ferved of fire and water, they cannot be fo 
good fervants, but that they are worfe matters, 


DISCOURSE Ix, 


Upon the comparing of lands, feated at different 
diftances from the river. 

FiIS laft difcourfe, to which the river 

had afforded the occafion, inviting me to 

Survey as much of it, as was within my — 

ittie 
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little more attentively, gave me the oppor- 
tunity of taking notice of a manifett difference 
betwixt the lands that lay near it, and thofe 
whole fituation was remoter from it; and hav- 
ing acquainted Eu/ebius with what I had ob- 
ferved, which his own eyes could not but pre- 
fently bear witnefs to ; One (fays he) that fhould 
only confider how fwiftly this ftream runs along 
thele flowery meadows, and how great a quan- 
tity of water paffes through them, and from 
them, towards the fea, would be apt to con- 
clude, that certainly thefe grounds retain none 
of the wairz, which runs from them fo hafti- 
ly, and fo plentifully ; efpecially fince we can 
fee no channels, nor other manifeft inlets, and 
receptacles, that fhould divert and retain the 
fugitive wa:er, fo that the grounds confining 
on the river muft be but little advantaged by 
its neighbourhood. But, (continues Eu/ebizs) 
though thefe grounds have not any patent pai- 
fages, whereby to derive water and _fatnefs 
from the river, and therefore mutt fuffer the 
greateit part of it to run by them undiverted ; 
yet ftill fome of the cherifhing and fertilizing 
moifture is from time to time foaked in by 
the neighbouring ground, and (perhaps by 
blind pores and crooked channels) {fo difperfed 
thorough the whole fields, that they have there- 
by water, and in that vehicle fertility conveyed 
to them; which you will not doubt, if you 
do but with me take notice, how much the 


Jands, that lie on both fides near the courfe of 


the river, are more verdant, and flourifhing, 
and more rich, than thofe lefs happy grounds, 
to whom their remotenefs denies the advan- 
tage of fo improving a neighbourhood. 

Tuus (refumes Eu/ebius) many a pious per- 
fon, that is an affiduous attendant on the means 
of grace, and hasa care to place himfelf, as it 
were, in the way, by which the ordinances of 
God, efpecially thofe of reading and expound- 
ing of the Scriptures, are wont freely and co- 
pioufly to flow, is (efpecially upon any ft of 
melancholy, or diftrefs of mind) apt to be ex- 
tremely difcouraged from profecuting that 
courfe of duties; and by looking upon the lit- 
tle, that he remembers of fo many excellent fer- 
mons as he has heard, he is often inclined to con- 
clude, not only he has loft all the good fermons, 
that he has heard already, but that at leaft for 
fuch as he, there is little to be expected from 
from them for the future. | 

But though to lofe fo much of a thing, fo 
precious as the doétrine of falvation, be that, 
which is oftentimes a fault, and always an un- 
happinefs ; yet it is a far lefs mifchief to forget 
fermons than to forfake them; the one may 
be but an effect of weak memory, the other 
is that of a depraved will, perverted by lazi- 
nefs, impatience, or fome greater fault, We 
fhould fcarce allow it for a rational proceeding, 
if one ina confumption, or difentery, becaufe 
he grows not fat with feeding, fhould refolve to 
renounce eating and drinking. 

But this (fays Eufebius) is not that, which 
I chiefly intended : for pious, but melancholy 
perions, are oftentimes too partial againft them- 
felves, to be competent judges of their own 


eftate ; they feem not to forget any fermon fo 
Vou. I, 


much, as that charity fhould begin at heme; 


and they are much more careful not to accufe 
any body wrongfully than themielves: thoug' 
they might remember, that in the eltimate uf 
Chrift himfeif, all grounds are not equally 
fruitful, that are good ; fome bringing forth 
hundred, fome fixty, forne but. tiirty fold, 
and yet to all he vouchfates the title of good. 
And though, as mad men, that have quite lait 
their wits, feldom or never complain of the 


_ want of them; fo thofe, thar have torreited, 


or are devoid of grace, rarely bemoan them- 
{elves of the weaknels of it, And it is 20 mean 
fign of proficienty in piety, to be apt to d-plore 
one’s unproficiency in piety. It is true, that 
preaching is not always. and I fear not fo much 
as often, the favour of life si:to life; the porverte- 
nefs of the hearers making it but too fr.guent- 
ly the favour of death unto death. But yet, {peak 
ing in the general, though it agaravate the 
fins committed in fpite of it, yet ic uluaily 
hinders many others from being committed ; 


and he, that twice a week is told of God, and’ 


duty, and heaven, and hell, has his confcience 
more awaked, thanhe, that never hears of any of 
thele things, And if you but compare one of 
thefe defpondent Chriitians, we are confider- 
ing, with the carclefs fenfualifts, that fly a 
rouzing fermon, as they fhould do what it 
would deter them from; you will eafily difcern 
a fufficient difparity between them, to invite 
you to conclude, that the inftructivenefs of 
preaching may, like the moifture of the river, 
be conveyed but by little and little at a time, 
and by unperceived paffages, and yet be able 
to impart fertility. For though much run by, 
yet commonly fomething will {tick ; which we 
may fafely conclude, if though we can difcern 
it no other way, it diiclofe it felf by the effects. 
For it 1s not always to thofe, that remember the 
moft of them, that fermons do the moft good, 
as water retained in ponds makes not the bot- 
tom Hourifhing, but the banks; and the efi- 
cacy of a fermon is better to be collected from 
the impreftion it has on the underftanding and 
affections, than from that it leaves on the me- 
mory : whether We retain the particulars faith- 
fully or no, and carry them home with us; yet 
if a fermon leave us devouter than it found us, 
if we go from God’s ordinances, with a love 
to them, and a relifh of them, and a purpofe 
to frequent them,, we may be defpondents, but 
are not altogether non-proficients : that incor- 
ruptible feed, by which we are regenerated, be- 
Ing once thrown into an honeft heart, may, as 
our Saviour intimates, grow up we know not 
well how, and though perhaps by infenfible 
degrees, yet at length attain maturity. To dif- 
patch, (concludes Fu/ebius) whether or no a: 
man can orderly repeat all the particulars that 
compofed the fermon, it does him good, if it 
either makes him good, or keeps him fo; and 
its operation is to be eftimated, not fo much 
by what we remember, as by what we re- 
folve. 

WuatT you have been faying, (fubjoins 
Lindamor, when he perceived that Eu/cbius 
had done fpeaking, fuggefts to me a reflection, 
that till now I did not dream of; and though 
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it differ from that, wherewith you have been 
pleafed to entertain us, yet becaufe it 1s appli- 
cable to the fame purpofe, and occafioned by 
the fame river, I fhall without fcruple, though, 
after your dilcourfe, not without blufhes, tell 
you, that itis this; I, among many others, that 
live near it, have often reforted in hot wea- 
ther to this river, to bathe my felf in it; and 
after what I have been hearing, I now begin 
to confider, that though incomparably the 
oreater part of the river run by me, without 
doing me any good, and though when, I went 
out of it, I carried away little or none of it 
with me ; yet whilft I ftayed in it, that very 
{tream, whofe waters run fo faft away from 
me, wafhed and carried off whatever foulnefs 
it might find {ticking to my fkin; and be- 
fides, not only cooled me, and refrefhed me, 
by allaying the intemperate heat, that difcom- 
pofed me, and made me faint, but alto help- 
ed me to a good ftomach for fome while 
after. 

Tuus (refumes Lindamor) I have fome- 
times found, thata moving fermon, though it 
did not find me qualified to derive from it the 
advantages it queftionlefs afforded better audi- 
tors ; and when I went from it, I found I had 
retained fo little of it, that it feemed to have 
almoft totally flipt out of my memory, yet the 
more inftructive and pathetick paffages of it 
had that operation upon me, as to cleanfe the 
mind from fome of the impurities, it had con- 
tracted by converfing to and fro in a defiling 
world, without fuffering pollutions to ftay 


long, and fettle, where they began to be har-’ 


boured : and befides, I found that a courfe of 
juch fermons, as I have been mentioning, did 
oftentimes (and if it had not been my own 
fault, would have always done fo) both allay 
thofe inordinate heats, that tempting objects 
are but too apt to excite 3 refrefh my droop- 
ing f{pirits, that continually needed to be re- 
vived, and raife in mean appetite to the means 
of grace, which are piety’s (and confequently 
the foul’s) true and improving aliments. So 
that, (concludes Lindamor) though I feldom 
Jet fermons do me all the good they may, and 
fhould, yet I dare not forfake them, becaufe I 
forget them; fince it is to do a man fome 
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mortals have an opportunity to obtain forbid- 
den things, they joyfully run away with them 
as the goods they aimed at, and when they 
fondly think they have caught, they are fo; 
and whilft they imagine themfelves to carry 
away a booty, they becomea prey : for that he 
is, in his judgment that never errs, who, what- 
ever he gets into the bargain, lofes him- 
felf, 

Tue Scripture (fubjoins Eu/edius) men- 
tions, among other properties of vice, that 
which it calls the deceitfulnefs of fin: And 
the wife man tell us, that wine is a mocker ; 
and it may be one of the reafons of thefe ex- 
preffions, that when we think our felves pof- 
feffed of a finful pleafure, we are indeed pof- 
jefled by it, as demoniacks are poffeffed by 
the devil, who ferves many other finners, 
though Jefs perceivedly, as he ferves witches, 
whom he gets the power to command, by 
feeming to obey them, and to comply with 
their criminal defires: and, if we compare 
this with what I was juft now obferving to 
you, on the occafion of the counterfeit fy, we 
may add, that even when fin feems the kind- 
eft and moft obfequiousto us, and to anfwer, if 
not exceed our defires, our cafe may be but like 
the Canaanitifh general’s, who, though he had 
milk brought him by ¥ze/ inftead of the water 


he only requefted, was but thereby invited ¢o Judges iv. 


Sleep the fleep of death, and to have his fears 29. 
more furpaffed thah his defires had been. 

Bur, (purfues Exfedius) this may fupply 
us ‘with another reftection; for though this 
fith feems to have devoured the hook and bait 
it {wallowed, yet in effect it is taken thereby : 
fo the devil, when he had played the ferpent 
and the lion, when he had brought the Jews 
and Gentiles to confpire againft their common 
Saviour, and had made Herod and Pilate 
friends, to make them joint enemies to Chrift, 
and when by thefe means he feemed to have 
obtained his end, by employing their hands to 
kill the formidableft of all his enemies; this 
purtued prey deftroyed the feeming conqueror ; 
and death appearing to fwallow the Lord 
of life was, if I may fo fpeak, choaked by 
the attempt, fince he not only was quickly 
able to fay in the Apoftle’s triumphant lan- 


good, to make him leis bad than he was, and 
to give a value and inclination for the means 
of growing better than he is. 


guage, O death, where is thy fting ? O grave, oe 
where 1s thy victory? but did by death conquer 15. 

him that had the power of death, that is, the Heb.ii. 
devil : nay, and made all his followers fo much '” !5 


DISCOURSE X. 
Upon a fifh’s running away with the bait. 


HIS reflection of Lindamor’s was foon 

followed by another of the fame gentle- 
man’s, who feeing many fifhes rife one after 
another, and bite at Eugeniuzs’s bait, which he 
let them fometimes run away with, that he 
might be che furer to be able todraw them up, 
as he afterwards did feveral of them ; See, (fays 
Lindamor, asone of the fifhes had juft fwal- 
lowed the hook) how yonder filly fifh, having 
at length feized the beloved bait he has been 
courting, pofts away with it as his obtainéd 
with, little dreaming of being himfelf taken. 
Thus (continues che fame {peaker) when greedy 


fharers in the advantages of his conqueft, as 
by the fame way (which we are informed by 
the fame text) to deliver thofe, whom the reft- 
lefs fear of death perpetually kept-from relifh- 
ing the joys of life. | 


DISCOURSE XI. 


Upon a danger fpringing from an unfeafonable 
conteft with the fteerfman. 


HIS difcourfe being ended, Eugenius, 
who was looked upon by us all as the 
moft experienced as well as concerned angler 
among us, defcrying at a good diftance a place, 
which he jadged more convenient for our iport, 
than that we there were in, where the fifh be- 


gan 
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gan to: bite but flowly ; he invited the com- 
pany to this new ftation: but when we were 
come thither, finding in a fhort time, that ei- 
ther it was ill ftocked with fifh, or that the 
feafon of their biting in the places thereabouts 
was over, he thought it concerned him to pro- 
vide us fome better place. And accordingly, 
whilft we were yet,’ by the pleafure of mutual 
converfation, endeavouring to keep the fifhes 
fullennefs from proving, an exercife to our 
patience, he walked along, the river, till he 
lighted upon a youth, that by his habit feem- 
ed.to belong to fome boat or other veffel ; and 
having inquired of him, whether he could not 
be our guide to fome place where the fith 
would bite quick, he replied, that he eafily could, 
if we would take thetrouble of coming to a place 
on the other fide of the river, which his ma- 
fter, who was a fifher-man, had baited over 
night, and would queftionlefs let us make ufe 
of for a {mall gratification. Hugenius, being 
very well content, called away the company, 
which were ted. by the youth to a boat belong- 
ing to his mafter ; into which being entered, 
the old man, who was owner of the boat, 
hoifted up fails, and began to fteer the boat 
with one of his oars, to a place he fhewed us 
at a good diftance off; but did it fo unfkil- 
fully, that firtce a mariner of his age could {carce 
miftake fo grofly for want of experience in the 
river, we began to fufpe&, that he had too 
plentifully tafted a far ftronger liquor than that 
which was the {fcene of his trade: and as the 
old man was half drunk, fo the youth appeared 
to be a mere novice, both which we had quick- 
ly occafion to take notice of. For fome clouds 


that were gathering out of the fea, paffing. 


over our veffel, raifed in their paflage, as is 
ufual enough, a temporary wind, that to 
fuch a flight boat as ours was might almoft 
pafs for akind of ftorm: for then the old 
man gave his directions fo ill, and the youth 
was fo little able to execute them punctually, 
that two of the company, offended at their un- 
fxilfulnefs, began by angry and unfeafonable 
expoftulations and clamours to confound the 
already difordered boat-man; and being got 
up, with no fmall hazard to the boat, they 
would perchance, by croffing the watermen in 
their endeavours, have made it mifcarry, had 
not Lindamor, whofe travels had made him 
well acquainted with fuch cafes, earneftly re- 
quefted them to fit ftill, and let the watermen 
do their own work as well as they could; afirm- 
ing, that he had feen more than one of thofe 
eafily over-fet boats caft away, by the confufed 
and difagreeing endeavours of the watermen 
and paffengers to preferve it. This counfel 
was thought very reafonable, fince the greater 
the wind was, and the lefs the fteerman’s dex- 
terity, the more neceffary it appeared, that 
we fhould be orderly and quiet, and by lean- 
ing our bodies fomietimes one way, and fome- 
times:another, as occafion required, do what 
in us lay to keep the veffel upright : and here- 
in we were fo profperous, that foon after the 
cloud was paffed, and the fhower it brought 
with it was over, the wind grew moderate 
enough to allow us to make tome calm re-. 
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flections on what had happened. This Linda- 
mor, from the thanks that were given him for 
his advice, took occafion to do in thefe terms : 
Since ftatefmen and philofophers are wont to 
compare a commonwealth to a fhip, I hope 
the reflection fuggefted to us by what hadjuft 
now happened, will be the eafier pardoned. 
The fkill of ruling nations is an art no lefs 
difficult than noble; ‘for whereas ftatuaties, 
mafons, carpenters, and other artificers 
work upon inanimate materials, a ruler matt 
manage free agents, who may have each of 
them interefts or defigns of their own, diitinct 
from: thofe of the prince, and many times re- 
pugnant to them : and the prizes, that are con- 
tended for in government, either are, or 
(which is in our cafe all one). are thought, fo 
valuable, and the concurrents are fo concerned, 
and confequently fo induftriaus to drive on each 
his own defign, that without mentioning any 
of thofe many other things, which make good 
government difficult, thefe alone may fuffice 
to make it more our trouble than our -wonder, 
that the rulers of {tates and commonwealths 
fhould oftentimes mif-gavern them. Burt the 
publick infelicities of declining ftates are nog 
always wholly due to the-imprudence of the 
ruler, but oftentimes thofe, that moft refent 
fuch imprudency, even. by thofe very refenct- 


ments increafe the publick difordess they ap-. 


pear fo much troubled at ; and it may be a que- 
ftion, whether it be more prejudicial tocommon- 
wealths, to have rulers, that are mean ftatefmen, 
than to have a multitude of fubjects, that think 
themfelves to be wife ones, and are forward to 
cenfure what is done by their magiftrates, e1- 
ther becaufe it is done by their fuperiours, or 
becaufe itis not done by. themfelv¢s, 

YeET it may well be doubted, (fays Luge- 
nius) whether the reverence and fubmiffion we 
owe to fenates, or princes extend to our very 
reafons, and our inward thoughts: for the 
right, and the fkill to govern, are two very 
diftinét things; nor does the one confer the 
other. A crown, how precious foever, adorns 
but the outfide of the head, without enriching 
the infide ; and its {plendour will fcarce dazzle 
a wife beholder’s eyes, though it but toa 
often does theirs that wear it. No, the tribu- 
nal of reafon has a jurifdiction, that reaches to 
thrones themfelves ; and what you well obfer- 
ved juft now, concerning the difficulty of a- 
voiding faults in government, will, I prefume, 
make you think it excufable, if I confefs, that 
I think fovereigns do now and then do, what 
you confefs it is fo hard for thém to avoid do- 
ing; nor is it more a breach of loyalty, not to 
think a weak governour a prudent one, than 
not to think him tall, or ftraight, or fharp- 
fighted, if nature have made him low, or 
crooked, or purblind. A fenate or a mo~- 
narch may indeed command my life and for- 
tune; but as for my opinions, whether of per- 
fons, or things, I cannot in moft cafes com- 
mand them my felf, but muft fuffer them to 
be fuch, as the nature of the things I judge of 
requires ; and therefore, the thinking all things 
done with wifdom, that aredone by men in 
power, is tao great an impoffibility to be a 


duty . 
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duty; and befides, it would leffen the merit of 
obedience, which otherwife would not appear 
to be paid to the authority of the magiltrate, 
fince we readily obey the injunctions of lawyers 
and phyficians, as long as we think them pru- 
dently framed for our good, though we ac- 
knowledge not thefe perfons to have any right 
to command us, 

But though (continues Eugenius) I take 
reafon to be fo fupreme a thing, that as even 
the greateft prince’s actions fhould be regulated 
by it, fo they may be judged by it; yet I al- 
low lawful authority a jurifdiction over my 
actions, that I deny it over my opinions: and 
though I can obey the orders, that have the 
imprcffes of wifdom, as well as the {tamp of 
authority, with more hope and alacrity, yet I 
can obey thofe, wherein I think power is un- 
cided by prudence, with no lefs punctualneis 
and fidelity, I would not refift a magiftrate, 
when I cannot efteem him ; and though I dare 
difcern folly even in the greateft princes, yet 
Ican reverence authority in the weakett. 

I Know L£ugenius too well Says Lindamor) 
not to believe him, But though I contefs, that 
to do what you fay, is to do much, and to 
do that, which I fear is not ufually done; yet 
methinks it were well if we did fomewhat 
more. For whereas moft human actions, cipe- 
cially about matters political, are attended with 
great variety of circumftances, according to 
icme or other of which, they may be differingly 
confidered, and eftimated ; as it is not very 
difficult to make many, if not moft actions 
appear politiclk::-or unwile, according as they 
are cloathed with thofe of their circumftances, 
that may be appticd to excufe them, or with 
thofe, that ‘are it to difcommend them ; fo I 
would take a care to put the favourableft con- 
ftructions on thofe publick counfels, that are ca- 
pale of moreconftructions than one, and ule the 
parents cf my country, as Noaw’s two dutiful 
children did their diftempered father, whole na- 
kednefs when they had once difcovered, they 
covered too; and that in fuch away, as fhewed 
they were unwilling to fce more of it, than was 
neceffary to cnable them to hide it. And I 
fay this, (continues Lindamor) with relation to 
Eugenius, and fuch as he; for as to the vul- 
gar, who yet make up the far greateft and 
loudeft part of thofe, that would intrude them- 
felves into ftate-affairs, upon the pretence of 
their being il] managed by their fupcriours ; I 
cannot but think, that whatever the courte of 
affairs be, thefe cannot but be incompetent 
judges of their being politick, or the con- 
trary. For to judge of things barely by fuccefs, 
were fomewhat to forgct, that there is a fupreme 
and abfolute difpofer cf events, and has been a 
practice always rejected by the wile, as both 
difcouraging wifdom, and affronting it. And as 
for the countels, by which indecd the prudence 
or imprudence of publick actions is to be efti- 
matcd, the vulgar is rarely admitted to have 
fuch a profpeé into the crue {tate of affairs, as 
is 1cquilite to enable them to judge of the ex- 
pedience or unadvilednefs of them, being un- 
acquainted with the frame and motives of the 
prince’s counfcls and defigns, Ordinary men 
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may often think that imprudent, whilft they 
confider it only in it felf, which its congruity 
to the reft of the prince’s defigns may make 
politick enough ; and a private whifper, or the 
intimation from an unfulpected fpy, or an in- 
tercepted letter, or divers other things unper- 
ceived, and perhaps undreamt of, by thofe, 
that are not of the ftate-cabal, may make it 
wife to do feveral things, which to thofe, that 
look only at the actions, without knowing the 
motives, may appear unpolitick, and would 
indeed be fo, were it not for thefe reaions, 
which yet ought to be as little divulged as dif- 
obeyed. So that the peopl.’s forwardnefs to 
quarrel with the tranfactions of their prince, ts 
ulually compounded of pride and ignorance, 
and is mott incident to thole, that do not Jur- 
ficiently underftand either {tate-atfairs or chem- 
felves ; and whilft they judge upon incompe- 
tent information, even when their fuperiours are 
in the fault, chey may be fo, for cenfuring them, 

I mutt not now difpute, (fays Ex/edins) whe- 
ther fuch as you, gentlemen, whem their con- 
ditions, parts and opportunities qualify to dil- 
cern the intercfts and defigns of princes, may 
not be allowed to judge of their counfels, and 
fee their errors; as our late aftronomers, be- 
ing affilted with good glaffes, are allowed to 
tell us, that they dilcern fpots even in the fun 
it felf. But, certainly, the ambition of pragma- 
tical inferiours to make themfelves ftatefmen, 
upon pretence, that chofe, who fitat the helm, 
do not govern it as wiltly as thcfe would do, 
if they were in the fame places, is a fault no 


‘lefs prejudical to any ftate, than epidemical in 


fome of them. For whilft the goverment is 
thus decried, the fam2 difadvantageous repre- 
fentations emboiden ftrangers and foreigners 
to attempt the fubverlion of a ftate, and make 
the defpondenct fubjects defpair of preferving 
it; little confidering, that there are tcarce ever 
any imprudences in .a government, that can 
prove any thing near fo prejudicial to the ge- 
nerality of the fubjects, as would the fubverfion 
of it, whether by foreign conqueft, or by in- 
teftine jars; fuch changes feldom doing lefs 
than entail upon unhappy countries the fears 
and mifchiefs of war. And that though it be 
granted, that che right of governing does not 
confer che fkill, yet it is much better to ftick 
to the former, than oppofe or detfert it, be- 
caule it wants the Jatter: for a mght to acrown, 
is that, which for the moft part manifeftly be- 
longs but to one, and is feldom plaufibly pre- 
tended to by above two or three ; whereas the 
fkill to govern is fo undetermined, and fo un- 
certain a thing, that men’s innate pride and 
{'lf-love would incline almoft every man to 
claim it for himfelf, efpecially, fince by chal- 
lenging that, he might put for no lefs chan fo- 
vereignty. And ina ftate thus abandoned to 
the craftieft or the ftrongeft, there would ne- 
ver want difturbing viciffitude of governments, 
as well as governours, fince whoever could 
get intereft enough in the foldiery, or the mul- 
titude, would quickly devife and impofe fuch 
aframe of government, as may put the ma- 
nagement of affairs into his and his _party’s 
hands, and give them the authority, that = 

the 
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the power. But (refumes Hu/ebzus) | mutt re- 
member, that not politicks, but divinity is my 
profeffion, and therefore without enlarging up- 
on the confufion that is inevitable in a ftate, 
where the right of governing being not heed- 
ed, or at leaft not afcertained, every man 
would pretend to counfel or command, and 
none would think himfelf bound to obey; [ 
fhall only mind you, that magiftracy having 
been inftituted by God for the good of man- 
kind, we may in obeying our lawful magi- 
ftrates, though perhaps lefs wife than we could 


with them, not only participate the advantages 


naturally accruing from obedience to fuperiours, 
but divers peculiar bleffings, that God often- 
times vouchfafes to our obedience to his vice- 
gerents, and his inftitutions. Let fubjects 
therefore (fays Ex/ebius) with for wife princes, 
but fubmit to thofe, the providence of God, 
and the laws of their country, may have given 
them: let us, if by any juft way we be called 
to it, affift a prince with the wifeft counfels we 
can; if not, let us affift him to make the beft 


of the unwife counfels he has taken, without | 


adding our factioufnefs or our paffions to his 
mifgovernment; remembering, thar, at leaft in 
my opinion, to the happinefs of a common- 
wealth it is not only requifite, that the prince 
know how to command well, but that the fub- 
jects obey well, and that even weak counfels, 
faithfully affifted, and as much as may be rec- 
tified or repaired by thofe, that are to execute 
them, may lefs prejudice the publick, than the 
forward and jarring endeavours of men, that 
perhaps would be wifer rulers, if they had a 
right to be fo, It may be (continues Eu/ebzus) 
that affection and diligence in the publick fer- 
vice may, in fpite of the government’s mif- 
carriages, prevent, or at leaft retard and lefien, 
the ruin of the ftate. But however, (concludes 
he) it will be no fmall fatisfaction to an honeft 
man, and a loyal fubject, not to be confcious 
to himfelf of having contributed to the pub- 
lick calamities, either by his own provocations, 
or his factious indignation at the prince’s faults. 
If a man have done his utmoft to hinder the 
ruin he comes to be involved in, the publick 


calamity will be far lighter to him, being not: 


clogged by private guilt ; and be will fupport 
the misfortune of it with far the lefs trouble, 
if he be to fupport nothing elfe. Nay, fince 
the fervice we do to whatever prince 1s right- 
fully fet over us, upon the {core of his being 
God’s vicegerent, 1s ultimately directed to 
that fupreme, and, as the fcripture calls him, 
only potentate, whofe magnificence is as inex- 
haufted as his treafure ; we may fafely expect, 
that whatever prejudice we here fuftain upon 
the account of the prince’s commands, will 
hereafter be advantageoufly confidered to us in 
the reward of our obedience. 


DISCOURSE XI. 
Upou clouds rifing out of the fea, and falling 


down in rain not brackifb. 


HIS difcourfe had already lafted fo long, 

that as well my unwillingnefs, that one 

theme fhould detain us any longer, as my de- 
Vou, I, 
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fire to keep Eugenius from making any reply, 
which on fuch an occafion might, perchance, 
have begot fome difpute, made me forward 
to divert the difcourfe, by inviting the com- 
pany to take notice of a black cloud, that was 
coming towards us; which foon after, in its 
paflage under the fun, interpofed betwixt our 
fight and that glorioufeft object of it. Linda- 
mor then having a while attentively enough 
confidered it, took thence an occafion to fay, 
This cloud, gentlemen, whenfoever it fhall fall 
down in rain, will fufficiently fhew, that it 
was before but water, which whilft it lay min- 
gled with the reft of the river, or fea, whence 
it is exhaled, may be fuppofed as clear and 
limpid as any of the reft; but now that the 
{un has by its powerful beams elevated this 
water in the form of vapours, and drawn it 
near it felf, we fee, 1t compofes a cloud, which 
does no longer receive or tranfmit the light, 
but robs the earth of it, and eclipfes the fun 
that raifed it; and fometimes too produces 
difmal ftorms of rain, and wind, and _ hail. 
Thus (purfues Zindamor) there are many, who 
while they continued in a low and private for- 
tune, were as blamelefs as others; and yet, 
when by a peculiar vouchfafement of provi- 
dence, they are raifed from that humble ftate 
to a confpicuous height, they feem to have as 
much changed their nature as their fortune ; 
they grow as much worfe than meaner men, 
as their condition is better than that of fuch ; 
and the principal things, by which they make 
their exaltation be taken notice of, are, the pre- 
judice they do totheir inferiours, and the ingra- 
titude they excufe towards that monarch of the 
world, that raifed them above others. Of fo per- 
verting anature is fo high aftation, that the 
gaining of an earthly crown isvery far from 
being a furtherance to the acquiring of an hea- 
venly one; and many, whom an humble condi- 
tion of life kept as innocent as lowly, are, by the 
higheft advancement 1n poins of fortune, im- 
paired in point of morality; and thefe f{upreme 
dignities, which the ambitious world fo fondly 
courts and envies, do fo often manifeft thofe, that 
have attained them, to be unworthy of them. 

I Know not whether Lugenius imagined, 
that Lindamor did in this difcourfe make fome 
little reflection upon what we had lately faid 
on the behalf of princes: but I afterwards fuf- 
pected, that it was partly to reply to this ob- 
fervation, as well as entertain the company 
with a new one, that he fubjoined ; as this 
cloud has furnifhed Lindamor with one reflec-- 
tion, fo that, which lately brought us the 
fhower of rain, whofe marks are yet upon 
our hats, may fupply us with another, which 
may fhew, that themes of this nature are ap- 
plicable to very differing purpofes, according 
as one or the other of their circumftances hap- 
pens to be confidered and employed: for as 
far (purfues he) as we can judge by the neigh- 
bourhood of the fea, and by that cloud’s 
being driven hither by a wind blowing thence, 


- it confitted of the fea-water raifed in the 


form of vapours. But though the water of 
the ocean is falt and brackifh, unpleafant and 
unwholeformie, whilft it lies there unelevated ; 

Eee yet 
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yet that water, which has the advantage of be- 


ing raifed to the fecond region of the air, ap- 


pears, when it is turned into rain, to have left 
all its brackifhnefs behind it, and proves both 
wholefome for men’s bodies, and fertilizing to 
their fields. 

Tuus (continues Eugenius) we fometimes 
fee, that men, who in a private condition 
were fubject to divers vices, diveft them, when 
they are advanced to the honour of putting 
on royal robes; as filk-worms leave their hufks 
behind them, when by acquiring wings they 
turn into (a nobler fort of creatures) flying 
animals. As moft men change, fo fome im- 
prove their minds with their condition, and 
{eem to have mifbehaved themfelves in a low- 
er {tation ; but becaufe they were born to a 
higher, and were, whilft beneath it, detained 
out of their proper fphere. And indeed, as a 
throne expofes thofe, that fit on it to peculiar 
temptations to vice, fo does it afford them pe- 
culiar engagements to virtue; as fo elevated a 
{tation is apt to make men giddy, fo is it proper 
to make them circumfpect, by letting them fee, 
that all the world fees them: the fublimity of 
fuch a condition would make any foul, that is 
not very mean, defpife many mean things, that 
too often prevail upon inferiour perfons, If 
princes have any fenfe of fhame and honour, 
it will be a great curb to them, to confider, 
that, as there are too many eyes upon them to 
let their vices be fecret, fo their faults can as 
little efcape cenfure as difcovery ; and men will 
be the more fevere to their reputations, becapfe 
it is the only thing, wherein fubjects can punifh 
their fovereigns. If they have any thing of 
penerofity in their natures, their very condi- 
tion, by placing them above other objects, will 
‘make them afpire to glory; and that is a mi- 
{trefs, that even monarchs cannot fuccefs- 
fully court, but with.great and good actions. 
And if they have withal a fenfe of piety, they 
cannot but in gratitude to him, whofe vice- 
gerents they are, endeavour to promote his in- 
terefts, that made them fo; and fo make them- 


felves as like him as they can, in his other at- 


tributes of clemency, juftice, and bounty, as 
he has vouchfafed to make them in his power 
and authority. And befides, that the actual 
poffeffion of an earthly crown leaves them no- 
thing worth afpiring to, but a heavenly one ; 
the confideration of the great advantages they 
have above other men of doing good, and 
the exemplarinefs and influence as well of their 
vices as of their virtues, will make them trem- 
ble at the thoughts of the account they mutt 
one day render of fo many thoufands, perhaps 
of fo many millions (of fubjects) committed 
to their charge ; if, as they are fure it will be 
a great one, they fhall not make it a good one. 
Nor (purfues Eugenius) is hiftory altogether 
unfurnifhed with examples of thofe, whom a 
throne hasas well improved as dignified. . Saul 
was not the only perfon, who, when he was 
created king, had another fpirit, and became 
another man. That Titus, who was the head 
of it, was juftly ftyled the darling of mankind, 
though his virtue and noblenefs did, more than 
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his crown, keep the greateft part of pofterity 
from taking notice of any thing in him, but 
an obligingnefs proportionate to his greatnefs ; 
yet I find in fome ancient writers, to whom 
truth was more dear than even this favourite of 
mankind, that before he came to that fupreme 
pitch of human dignity, his courfe of life did 
not promife the Roman world the happinefs 
it derived from his government; his life, be- 
fore he came‘to be Emperor, having not 
been fo free from blemifhes of luft and blood : 
but that I may, in writing his character, in- 
vert what the Roman hiftorian faid of one of 
his predeceffors, and fay, that Zztus had been 
thought indignus imperio, nifi imperaffet. And, 
without going as far as Rome, our own hiftory 
affords us a Henry the fifth, who, before he 
came to the kingdom, was fcarce thought 
worthy to live in it, and did fo degrade him- 
felf to the practices of the meaneft malefactors, 
that a judge, that was then his father’s fub- 
ject, was fain to ufe him at that rate ; and yet 
this prince, as foon as he had feated himfelf 
in the throne, did as fuddenly, as if the place 
it felf had fome fecret virtue to improve thofe 
it admitted, behave himfelf as a perfon wor- 
thy of it; and not only conquered France, 
but, which was a nobler, as well as a more 
difficult victory, his own refentments too, by 
preferring that judge, when king, that had 
imprifoned him, when prince; and evincing 
by fo memorable an action, that he preferred 
virtue above himfelf, and renouncing the plea- 
fure of revenge, he fcrupled not to promote 
one, whom he could not commend without con- 
demning himfelf; were it not, that in this 
prince, according to what I was faying, the 
king; was become another man than the fub- 
ject. And perhaps, (concludes Eugenius, a 
little fmiling) I could proceed to give you 
other examples enough to keep it from being 
improbable, that one main reafon, why there 
are but few good princes, is, becaufe there 
are but few princes ; were it not, that I fee the 
waterman prepare to land us, And in effect, 
we are now come fo near the place, where the 
fifherman defigned to fet usafhore, that whe- 
ther or no Lindamor had a mind to return any 
thing to what Zugenius had faid, it would 
then have appeared unfeafonable, either to re- 
fume the debate, or profecute the difcourfe. 


DISCOURSE XII. 
| Upon drawing the boat to the foore. 

K 7 HEN we were now come to the'place, 
W where we were to be landed, left the 
boat fhould be carried away by the ftream be- 
fore we could ftep afhore, the owner of it 
reached out his long pole, and by means of 
the crook, taking faft hold of the bank, he 
drew the pole towards him with all his might, 
and thereby brought the boat to fhore. This 
endeavour of the water-man?s, and the effect 
of it, inviting Ex/edius to fmile a little, gave 
me the curiofity, as foon as we were landed, 
to inquire, why he did fo, It is almoft as or- 
dinary, (anfwers Zu/febius) for men to think 

themfelves 


Gen. xi. 


Set. 4. 


themfelves wifer than God, as it is impoffible 
for them really to be fo. Thofe, that ftudy 
nothing but to obtain their ends, and that 
fcruple at nothing they judge conducive to 
them, do oftentimes lay their defigns and 
plots with fo much artifice and fubtilty, that 
they do not doubt, that, whatever may be- 
come of God’s defigns, and of his promifes, 
and threats, thofe, which themfelves have laid 
fo politickly, cannot but fucceed. And even 
pious and well-meaning perfons, that have the 
opportunity to difcern the politick ways, that 
thefe men take to compafs their ends, are of- 
tentimes tempted to needlefs fears, that di- 
vine providence willbe puzzled and diftreffed 
by them ; and to think, that, for reafons fecret, 
though juft, providence may be put by thefe 
men’s craft to play an after-game in the world 
to come. But in fuch cafes, 1t often fares with 
thefe grand defigners, as it did juft now with 
our water-man : he had faftened his grapling- 
iron to the fhore, and putting to his utmoft 
ftrength, did fo forcibly endeavor to draw it 
towards him, that one, that did not know that 
the fhore was fixt, might expect this lufty 
fellow’s endeavours capable to put into mo- 
tion whatever he fo forcibly drew towards 
him: but the fhore being fixt, and immove- 
able, inftead of making that come to him, 
his very ftrainings drew him and his boat to 
that. Thus the contrivers of the proud pile 
of Babel, whereby they meant (not as moft 
imagine, to fecure themfelves againft a fecond 
flood ; the text being filent as to that aim, 
and a plain bemg a very improper place for 
fuch a purpofe, but) to make themfelves a 
name, and prevent difperfion ; thefe ambi- 
tious contrivers, who had laid their plot fo 
hopefully, that they had engaged no lefs than 
mankind, and who probably had defigns as 
-raifed astheir intended fabrick, fince thofe ex- 
preffions of him, that knew their hearts, (4nd 
this they begin to do, and now nothing will be 
reftrained from them, which they have imagined 
to do) feemed, methinks, to warrant my con- 
jecturing, that thofe had defigns very afpiring, 
that intended but to make a rife to their foar- 
ing flight of a tower, whofe top fhould reach 
unto heaven. But the policy of thefe ambiti- 
ous builders being contrary to the charitable 
decree of God, to have the earth peopled, he 
made ufe of that very confpiracy, that brought 
them together, to effect that, which they con- 
{pired to prevent ; fo that now the remoteft 
parts of the inhabited world are but the co- 
lonies of Babel, whofe fcattered architeéts have 
indeed made themfelves a name, but upon a 
quite contrary account than they intended or 
expected, Thus the purblind envy of Fo/eph’s 
brethren, having made them refolve to pre- 
vent his future.dreams of fuperiority over them, 
made them think, that, by felling him for a 
flave, they had taken fufficient order he fhould 
never come to bé their mafter. And yet we 
fee, that ‘Fo/eph’s being fold into Egypt was 
made ufeof by the wife orderer of human affairs, 
to make him in effect Lord ofthat rich and 
populous kingdom, and thereby, of his envious 
brethren, Pharaob’s dreams having advantage- 
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oufly made him amends for the hardthips his 
own had expofed him to. So the proud favourite 
of Ahba/uerus,queftionlefs,thought he could fearce 
mifs his ends, when, by the counfel of his 
friends, and, as he fondly thought, of his gods 
too, he provided for Mordecai that fatal gib- 
bet, which probably he might have eltaped, 
if he had not erected it. Thus the high prieft, 
and the fanhedrim of the Jews, feemed to a¢t 
with much policy, though no juftice, when 
they refolved upon the death of ‘our Saviour : 
left, as the Gofpel tells us, the Romans fhould 
come and deftroy their temple, and nation ; 
which, whether indeed it did not rather pro- 
cure, than divert the coming of the Romans, 
the church-hiftory can inform you. Nay, the 
old ferpent himfelf, that arch-politician, that 
was the inftructor of thofe others I have been 
naming, even in his chiefeft mafter-piece, 
found himfelf the moft over-matched by him, 
to whom the Scripture afcribes the taking of 
the wife in their own craftinefs, For, queftion- 
lefs, he highly applauded his own fubtilty, and 
feemed to have taken the direfteft, and moft 
prtofperous way to his impious ends, that could 
be devifed ; when, having made Herod and 
Pilate friends, upon fuch terms, that the Lamb 
of God fhould be the victim of their new con- 
federacy, he had engaged both Jews and Gen- 
tiles in a ruinous and tragick confpiracy, to 
kill the prince of life, and, by that unparal- 


lelled crime, at once deftroy the devil’s chief 


enemy, and make God their’s. And yet the 
event has fufficiently manifefted, that the A« 
poftle might well affirm, that Chrift, by his 
death, deftroyed him, that had the empire of 
death, the devil ; and that Satan’s kingdom 
never received fo deadly a wound, as that 
which pierced our crucified Saviour’s fide. 
Wherefore, in fhort, (concludes Eu/ebius) the 
decrees of providence are too folid and fixed, 
to have violence offered them by human at- 
tempts, how fpecious foever they be ; and thofe, 
that think to bring God to their bent, will 
find, at long running, that they have to do 
with one, whofe power and wifdom are fo 
over-ruling, that not only he can fruftrate their 
utmoft endeavours, but make thofe very en- 
deavours fruftrate themfelves, and emplo 

men’s fubtileft policies, to accomplith thofe 
very things they were defigned to defeat. 


DISCOURSE UXIv. 
Upon catching ftore of fifo, at a baited place. 


S foon as we were come to the place the 

| fifherman told us of, we found it as 
plentifully ftored with fifh, as he had foretold 
us; and caught more in fome few minutes, 
than we had taken ina whole hour before = 
but we did not half fo much marvel at this, as 
we were pleafed with it, becaufe the fifher- 
man informed us, that he had liberally baited 
the place over-night with corn, as well as 
worms, Whilft this pleafant exercife lafted, 
Eufebius, marking how great a refort of fifhes 
there was in that place, and how faft we drew 
them up, upon comparing what he faw hap- 
pen with the occafion of it, thus acquainted 
us 
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us with the thoughts thereby fuggefted to him. 
Thofe (fays he) that yefterday in che evening 
might fee this man (pointing at the fifherman) 
throw in his baits by handfuls into this place, 
and then depart, as minding them no more, 
were probably, if they knew not his defign, 
and the cuftom of fifhers, tempted to think 
him a wafteful prodigal, or, at beft, a ventu- 
rous fool, to bury his corn in the river, and 
throw his baits to be caught up by fifhes, that, 
for aught he knew, would never come back to 
thank their hoft. But thofe, that know (what 
we now find) how profitable a courfe this is 
wont to prove, would, inftead of thinking fuch 
a practice a piece of folly, look upon it as a 
piece of providence: for though he be fure not 
to recover, in kind, the things he caft upon 
the waters, yet fuch a lofs js wont to prove very 
gainful unto him, whilft he lofes but a grain 
of corn, or a worm, to obtain fithes of far 
more value. Thus, though the purblind world 
may think a liberal alms-giver, or a generous 
confeffor, a fool, or a prodigal, whilft they 
only confider him as one, that throws away 
what he has in prefent poffeffion, and feems 
not fo much as to hope for the recovery of the 
fame goods, or any of the like nature ; yet 
thofe, whofe eyes being illuminated with a 
heavenly hight, are thereby enabled to look in- 
to the vaft and diftant regions of the future, 
and to defcry there the final iffues of all tempo- 
ral things, will be fo far from thinking him 


unwife, for parting with unfatisfying trifles, to. 


procure the higheft and inoft permanent goods, 
that they will think his proceedings far more 
juftifiable, in point of prudence, than we now 
think the fifherman’s: nor will the parting 
with a greater fortune, as freely as with a lef- 
fer, any more alter the cafe, than the fifher- 
man’s throwing in his bigger worms, and 
grains of corn, with no more fcruple than his 
leffer. For heaven does as well incomparably 
out-value the greateft, as the leaft goods, poor 
mortals can lay out forit; and he, who has all 
things to give, and 1s infinitely more than all 
himfelf, has promifed, that thofe that fow 
plentifully, fhall reap fo too; and though the 
leaft of future acquifts would incomparably 
tranfcend che greateft price, that can be here 
given for it, yet the future rewards will, be- 
twixt one another, bear a proportion to the 
occaiions of them. And, as the fifherman is 
jure to lofe what he throws into the water, and 
is not fure to get by it any thing of greater va- 
Jue than fome fifhes, the Chriftian adventurer 
(if I may fo call him) may hope, though not 
confidently prornife himfelf, in this world, the 
hundred-fold mentioned by our Saviour, as 
well as in the world to come life everlafting. 
And therefore, if we do indeed, in St. Pau/’s 
language, look, not to the things, which are 
feen, which are but temporary, but to the invi- 
fible ones, which are eternal, we fhall think 
that exhortation of his very rational, as well as 
very pious, where, having dilcourfed of the 
furue and glorious ftate of the true Chriftians, 
he concludes, [Vberefore, my beloved brethren, 


be ye fledfojt, immoveable, always abounding in 
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the work of the Lord , for as much as you know, 
that your labour is not in vain in the Lord. 


DISCOURSE XV. 
Upon the magnetical needle of a fun-dial. 


F, had not yer difmiffed the waterman, 

when Lugemus, chancing to exprefs a 
curiofity, to know what o’ clock it was, when 
we had frefhly begun to angle at our new fta- 
tion; as Lindamor and the reft drew their 
watches to fatisfy his queftion, fo the boat-man 
took out of his pocket a little fun-dial, furnifh- 
ed with an excited needle, to direct how to fet 
it, fuch dials being ufed among mariners, not 
only to fhew them the hour of the day, but to 
inform them from what quarter the wind blows. 
Upon the fight of this dial, my natura! curio- 
fity invited me, after it had told me the hour, 
to try, whether the maenetick needle were well 
touched, by drawing a little penknife out of a 
pairof tweezesI then chanced to have about me, 
and approaching it to the north point of the 
needle, which, according to the known cu- 


ftom of fuch needles, readily followed it, or 


refted over-againft it, which way foeverI turn- 
ed the penknife, or whereabout foever I held 
it ftill, Lu/edins feeing me give my felf this 
diverfion, came up to me to bea fharer in my 
fight, which no familiarity can keep from be- 
ing a wonder: but, after a while, he looked 
upon it in a way, that made me think it pre- 
{ented him fomewhat elfe than the hour of the 
day, or the corner of the wind; and I was con- 
firmed in that thought, by feeing him apply to 
yt the cafe of Lindamor’s watch, and then a 
diamond-ring, plucked from his own finger, 
and, in effect, he foon began to tell me; Me- 
thinks, Pdilaretus, this needle may afford us a 
good direction in the choice of companies ; and 
that is a matter of fuch moment, that fome di- 
vines perhaps would queftion, whether or no 
the direction it gives navigators, to find the 
poles, be of. much greater importance. For not 
only it has been truly obferved, that the choice 
of one’s company does exceedingly difcover, 
whether a man be good or bad, wife or foo- 
lifh ; but I fhall venture to add, that it does 
very much contribute to make him what others 
fay it declares him: for an affiduous converfe 
does infenfibly difpofe, and fafhion our minds 
and manners, to a refemblance with thofe we 
delight to converfe with; and there are few, 
that have fo much refolution, as to difobey 
cuftoms, and fafhions, efpecially when embra- 
ced by perions, that we love, and would bee- 
fteemed by, and from whofe opinions, and 
practices, we can-{carce diffent conftantly, 
without impreffing a diflike, that threatens to 
make them diflike us, For my part, (fays 
Lindamor) I have always thought, there is great 
difference betwixt keeping company with fome 
men, and chufing to do fo; for, whilft we 
live in this world, we mutt often have to do 
with the lovers of the world: but though to be 
calt, by the exigencies of our callings, upon 
bad company, be an infelicity without being a 
fault, yet certainly, to chufe fuch i 

and 
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and prefer it before that of wife and good men, 
is, in ahigh degree, both the one and the o- 
ther. And I confefs, (continues he) I cannot 
think, that the proper ufe of converfation is but 
to pafs away ourtime, not toimproveit. . 

You are certainly much in the right (fub- 
joins Eu/febius ;) for though too many of thofe, 
that are now cried up for good company, do 
either fo diffuade us from good and {ferious 
things, or fo divert us from them, that it 1s of- 
tentimes counted a piece of indifcretion, to fay 
any thing, that may either enrich men’s under- 
ftandings, or awaken their confciences ; yet I 
cannot but think, that converfation may be, as 
well as ought to be, refcued from being an 
inftrument to promote idlenefs and vice ; and, 
if men were not wanting to themfelves, I doubr 
not, it may be fo ordered, that converfaticn, 
which fo often robs men of their time, and fo 
frequently of their devotion, might be made 
a great inftrument of piety, and knowledge, 
and become no lefs ufeful, than itis wont to be 
pleafant. 

T o make companies (replies Lindamor) fuch 
as you think they may be, they muft grow ve- 
ry different from what moit commonly they 
are: for, notto fpeak of thofe loofe and pro- 
fane ones, where virtue and ferioufnefs are 
openly derided ; and any thing, how contrary 
foever to piety, or right reafon, may be ufed, 
not only with toleration, but applaufe, if men 
can bring it out, I fay not in jeft, (for they are 
feldom more in earneft) but neatly wrapt up in 
raillery ; even in thofe civiller forts of compa- 
ny, where vice is not profeffedly maintained, 
you fhall feldom, during a long ftay, hear any 
thing, that is really worth carrying away with 
you, or remembering when you are gone, And, 
to difcourfe of any thing, that 1s grave enough, 
either to exercife men’s intelleéts, or excite their 
devotion, is counted a piece of indifcretion, 
that is wontto be more carefully avoided, than 
almoft any thing that is really fuch ; fo that, 
even in fuch companies, the innocenteft ule, 
that we are wont to make of our time, 1s to 
lofeit. And really (continues Lindamor) when 
I confider, how enfnaring the worfer fort of 
companies are, and how little even thofe, thatdo 
not openly defy piety and knowledge, are wont 
to cherifh either of them ; I begin to be recon- 
ciled to hermites, who fly from fuch converfa- 
tions, as are foapt to make men either vicious, 
or at leaft idle, into thofe folitudes, where they 
are not like to be tempted, either to renounce 
their devotion, or to fupprefs it, to entertain 
idle thoughts, or ftifle good ones. Nor could 
I, without much fcruple, as well as impatience, 
allow my felf to fpend fome part of my tite in 
fuch kind of entertainments, as many fpend 
moft of their’s in, were it not, that looking 
upon civility as a virtue, and hofpitality, asin 
fome cafes a duty, and upon both of them as 
things of good report, I can think thofe houts, 
they make me fpend, may be juftly caft upon 
their account, and that the cetemonious and 1h- 
fignificant converfations, whereto they oblige 
me, may be undergone upon fome fuch ac- 
count, as that, on which ferious parents con- 
verfe, and often-times play with their children. 
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For as, though the things they do, are in them- 
felves trivial, and ufelefs, yet they may be ju- 
ftifiable effects of a paternal care to {till a child, 
or keep him from harming himfelf; fo the duty 
of exercifing of civility makes me lodk upon 
as juftifiable, though unpleafant, thofe éxpref- 
fions of it, which, in themfelves confidered, 
I could not reflect on without indignation, and 
could not but think very much below any man, 
whom education has fitted for the exercife of 
reafon, or whom religion has elevated to the 
hopes of heaven. 

Bur it may (fays Hu/febius) on the other 
fide be reprefented, that fince it is fcarcé pof= 
fible not to meet fometimes with companies, 
that are not of the beft fort, we fhould look 
upon thofe neceffities, as calls of providence, 


to improve thofe opportunities for the advan- 


tage of them we are ingaged to converfe with : 
for nature, as well as Chriftianity, teaches us, 
that we are not born only for ourfelves, and 
therefore, as we ought often to converfe with 
the beft men, to acquire virtue and knowlédge ; 
{o we mult fometimes converfe with others, that 
we may impart them, and learn how much weare 
beholden to God’s goodnefs; that has fo much 
difcriminated us from othér men. And though 
we do not find, that our converfation does im- 
mediately and vifibly reform thofe we converfe 
with, yet it will not prefently follow, that it is 
altogether ineffectual on them: for, befides 
that the feeds of virtue and knowledge, as well 
as thofe of plants, may long feem to lie dead; 
even in thete foils, wherein they will aftewards 
flourifh and fruétify, there may be at prefent a 
good, though not a confpicuous, effect of your 
difcourfe and example. For when men are 
hafting to hell, he does them no {mall fetvice, 
that does fo much as retard their courfe; as 
cordials, and other medicines, may do gocd 
even to decrepid old men, whoin they can- 
not perfectly cure. 

Awp truft me, Lindamor, it is no fuch ufe- 
lefs performance as you may think it, fora 
man of known piety and parts, by converfing 
with the children of this generation, to dare to 
own religion among thofe that dare to deride 


its to keep alive and excite a witnefs for God 


and good things in their confciences; to Ict 
them fee, and make them (at leaft inwardly) 
acknowledge, the beauty of a pious, induftri- 
ous, and well-ordered courfe of life 5 to con- 
vince them, that it 1s not for want of Knowing 
the vanities they doat on, that he deé{pifes 
them ; to fhew,, that a manthag denies himfelf 
their finful jollities, can live contented without 
them: and, (to difpatch) to manifeft, by a 
real and vifible demonftration, that a virtuous 
and difcreet life is no unpratticable, no more 
than melancholy thing, even in bad times, and 
among bad men. And; fays Eu/ebius, to me 
it feems very confiderable, that our Saviour 
himfelf, the great author of our faith, and 
exemplar of our piety, did not chufe:an ancho- 
rite’s, or a monaftick life, but a fociablée and an 
affable way of converfing with miortals, not ye- 
fufing invitations, even from publicans; or to 
weddings, and by fuch winning condefcenfions 
cained the hearts, and thereby a power to re- 
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form the lives, of multitudes of thofe he vouch- 
fafed to converfe with. 

OruerR confiderations (purfues Eu/ebius) 
might be reprefented to the fame purpofe with 
thefe : but fince I promifed you fomething of 
direction, I fuppofe you will expect I fhould tell 
you not what I could fay, but what I do think. 
I will tell you then in few words, that though 
T think it as well poffible as fit for men of ra- 
dicated virtue, and fine parts, to make fome- 
times a good ufe of bad company, efpecially 
when their lawful occafions caft them into It ; 
yet, for others to be often ingaged in fuch com- 
pany, though it may be but an infelicity, 1s a 
very great one ; and to chufe fuch company, 
is, what is worfe than an pnhappinefs, a fault. 
But generally fpeaking, I would diftinguifh 
three forts of companies : for there are fome, 
that not only are unable to improve me, but 
are unwilling to be improved themielves. A 
fecond fort there is, that are as well ready to 
learn, as able to inftruct: and there are others, 
that, though they are not proficients enough 
to teach me things worth my learning, are yet 
defirous to be taught by me the little, that I 
know, and they ignore. Now, as the magne- 
tick needle we were looking on, and which 
affords us the theme of this difcourfe, if you 
fhould apply a load-ftone to it, would be moft 
powerfully attracted by that, becaufe it can re- 
ceive frefh virtue from it; and even, if you 
approach a piece of fteel to it, the needle will, 
though not {fo ftudioufly, apply itfelf to it, 
from which, though it receives no magneti 
virtue, it can impart fome to it ; but if you of- 
fer it the filver cafe of your watch, or the gold, 
that makes up your ring, or the diamonds, that 
are fet in it, none of all thefe, how rich or 
glittering foever, will at all move the needle, 
which fuffers them to ftand by it unregarded : 
fol fhall, with the moft of cheerfulnefs, and 
application, feek the company of thofe, that are 
qualified to. impart to me the virtue or the 
knowledge they abound with. Nor fhall I re- 


‘fufe to entertain a fociety with thofe few, that 


being fuch {mall proficients as to need to learn 
of me, are alfo forward to do fo. But thofe, 
that can neither teach me any thing, that is 
good, nor are difpofed to let me teach them, 
how great a fhew foever they make among thofe, 
that make choice of their companions by their 
eyes ; I may be caft upon their converfation, but 
fhall very hardly chufe it. 


DISCOURSE XVI. 
Upon the quenching of quick-filvér. 


HAD almoft forgot to relate, that not 

far from the place, where we went on fhore, 
and which we had not yet quitted, we faw 
divers heaps of quick-lime, fome {moking, 
and fome, that had not yet been drenched in 
water; and upon inquiry of thofe, that looked 
to it, we were foon informed, that the con- 
veniency of the neighbouring river, both for 
flasking of lime, and conveying mortar, had 
made the owners bring their lime thither, to 
be tempered and made fit for the reparation 
of fame houfes, that we faw a little way off : 
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but while we were talking, one of the work- 
men began to throw water upon one of the 
heaps, that had not yet been Mlacked, and after- 
wards poured on fo much more as ferved quite 
to drown the lime; and Eufebius marking, 
both what he did, and what enfued upon it, 
took thence occafion to fay to us; he, that 
fhould fee only the effect of the firft effufion 
of cold water upon quick-lime, would think, 
that by a kind of antiperiftafis, the internal 
heat of the lime is rather increafed than fuffo- 
cated by the coldnefs and moifture of the 
water : for that, which before was not taken 
notice of, to manifeft any fenfible warmth, as 
foon as its enemy, the water, begins to invade 
it, acquires anew heat and new forces in the 
conflict, and not only fhews a great impatience, 
or enmity, to that cold liquor, by aéting fu- 
noufly upon it, and throwing off many parts 
into the air, but prevails fo far as to heat that 
cold element itfelf, to that degree, as to make 
it fmoke and boil. But this conflict is feldom 
near fo lafting as it is eager ; for if you have 
but the patience to ftay a while, you thall fee 
the lime, after it has fpent its occafional ar- 
dour, and after its fire is quenched, lay quietly 
with, nay under, the water, as cold and as 
movelefs as it. Thus, when a devout man, 
(efpecially if his fervour be adventitious from 
education, or cuftom, as the fire in the lime 
from the calcination) firft falls into the com- 
pany of perfons, either profane, or otherwife 
gro{sly vicious, we often fee, that his zeal, in- 


ck ftead of being {mothered by fuch a rude and 


unaccuftomed oppofition, feems rather to be 
excited and kindled thereby, and poffibly feems 
more likely to impart the warmth of his de- . 
votion to its enemies, than to lofe any of it 
himfelf ; but when he is conftantly, or at leaft 
frequently, furrounded with fuch company, 
you will too often fee him lofe as well his own 
ardour as the endeavours of communicating it; 
and with thofe very perfons, that did at firft 
kindle and exafperate his zeal, you fhall at laft 
fee him live very quietly, and perhaps manifeft 
as little of religious warmth as they; and that, 
which at firft did fo itrangely exafperate and 
difcompofe him, becomes after a while fo fa- 
‘miliar, as not at all to move him. 


DISCOURSE XVI. 
Upon one’s talking to an echo. 


E had poffibly dwelt longer upon fuch 

reflections, had I not been fuddenly 
diverted by the repeated clamours of a voice, 
which each of us imagined he had very of- 
ten heard: whereupon, as it were by common 
confent, we began to look round about us, to 
fee if any of our little company were miffing ; 
and finding that Eugenius was fo, we readily 
concluded the voice we heard, though fome- 
what altered by diftance, and other circum- 
ftances, to be his; and accordingly we hafted 
towards the place, whence we judged the voice 
to proceed, that in cafe he werein any diftrefs, 
or had met with any difafter, we might refcue 
or relieve him: but when we came near, wé 


could now and then diftinctly hear him {peak 
me¢ 
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fome words fo loud, and yet fo incoherent and 
unable to complete a fenfe, as if he meant, that 
all thereabouts fhould hear him, and no body 
underftand him, This made us double our 
curiofity, and our pace, till at Iength we de:= 
{cried him all alone in a folitary corner, where- 
in yet his loudnefs kept us from believing he 
fought privacy: but as foon as he difcovered 
us, he feemed both furprized and troubled at 
it. Coming to meet us, he firft begged our 
pardon, if having been louder than he thought, 


he had put us to atrouble he did not intend ;. 


and then laughing, afked us, if we did not 
think him mad: but Exjebius {miling told him, 
that before we could anfwer that queftion, we 
muft afk one of him, which was, what he had 
been doing ? Whilft you, (anfwers Eugenius) 
were (I doubt not) better employed, my na- 
tural curiofity feduced me to ipend fome time 
in ranging about the places near the river-fide ; 
and as I was _pafling by this field, the acciden- 
tal lowing of an ox made me take notice, that 
this neighbouring hill and wood furnifh this 
place with an excellent echo, which I at firft 
tried only by whooping and hollowing; but 
afterwards diverted my felf by framing my quef- 
tions fo, as to make that babling nymph (for 
fo you know the poets will have echo to be) 
to difcourfe with me. 

For my part, (fays Lindamor) I fhould by 
no means like her converfation, becaufe that 
two qualities fhe has, which to me would very 
much difcommend it: and to prevent our afk- 
ing him what thofe qualities were, one of them, 
(fays he) 1s, that fhe vouchfafes to difcourfe in- 
difcriminally with all comers that talk to her, 
provided that they make noife enough. 

You are much in the right, (fays Eugenius) 
-for that eafinefs of admitting all kind of com- 
pany, provided men have boldnefs enough to 
intrude into ours, is one of the uneafieft hard- 
fhips, (not to fay martyrdoms) to which cuftom 
has expofed us, and does really do. more 
mifchief, than moft men take notice off; fince 
it does not only keep impertinent fools in coun- 
tenance, but encourages them to be very trou- 
blefome to wife men. The world jis peftered 
with a certain fort of praters, who make up in 
loudnefs what their difcourfes .want in fenfe ; 
and becaufe men are fo eafy-natured, as to al- 
Jow_ the hearing to their impertinencies, they 
prefently prefume, that the things they {peak 
are none ; and moft men are {fo little able to 
difcern in difcourfe betwixt confidence and 
wit, that like our echo, to.any that will but 
talk loud enough they will be fure to afford 
anfwers. And, (which is.worfe) this readinefs 
to hazard our patience, and certainly lofe our 
time, and thereby incourage others to multi- 
ply idle words, of which . the Scripture {ems 

to {peak threateningly, is made by cuftom an 
expreflion, if not a.duty, of civility ; and fo 
even avirtue is made acceffary to a fault. 

For my part, (fubjoins Eugenius) though I 
think thefe talkative people worfe publick. grie- 
vances than many of thofe, for whofe preven- 
tion, or redrefs, parliaments are wont to be 
affembled, and laws to be enaéted ;. and. though 
I think their robbing us of our time as much a 
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worfe mifchief than thofe petty thefts, for which 
judges condemn men, as a little money is a 
lefs valuable good, than that precious time, which 
no fum of it can either purchafe or redeem ; 
yet I confefs, I think, that thofe of our great 
Jords and ladies, that can admit this fort of 
company, deferve it: for if fuch perfons have 
but minds in any meafure fuited to their quali- 
ties, they may fafely, by their difcountenance, 
banifh fuch pitiful creatures, and fecure their 
quiet, not only without injuring the reputa- 
tion of their civility, but by advancing that of 
their judgment. And I fear, (continues Exz- 
&énius) that thofe, who decline this imployment 
(and indeed improvement) of their titles, or 
other kinds of eminency, do, by their remift- 
nefs, more harm than they imagine; for though 


the judgment and company of fuch perfons - 


be not always the beft grounded, or the beft 
chofen, yet their quality or fation in the world 
makes it ufually the moft confpicuous, and the 
moft confidered. And T doubt not, there is no 
fuch multitude of difinterefted lovers of good 
things, but that there will be the fewer found 
itudious to exprefs wit and virtue in converfa- 
tion, when they fee, that in the eftimate of 
thofe, that are looked upon as the chief judgés 
of what is or is not good company, the moft 
empty and impertinent prattle with confidence, 
or loudnefs, procures a man at Jeaft as good a 
reception, as the beft and moft rational dif- 
courfe without it. And, which is yet worfe, 
that tyrannous thing, which we mifname civi 
lity, has fo degraded reafon, as well as dif 
placed piety, in converfation, that if there be 
never fo many perfons together, entertajning 
themfelves with rational or inftru€tive dif- 
courfe, in cafe there come in but one imperti- 
nent creature, that is below it, all thefe fhall 
fink themfelves to his level, and as much de- 
bafe their difcourfe, as if they believed it fit- 
ter, that all the rational converfers fhould fore- 
go the exercife and the benefit of their wit and 


‘virtue, than that a fool fhould not appear to 


talk as wifely as any of them. And thus they 
feem afharned of their atfainments, inftead of 
making him afhamed of his ignorance, and 
reducing him: to improve himfelf into 4 capa- 
city of being fit for their company ; whereas, 
from a contrary practice, they might derive 
the great advantage, either of freeing thém- 
{elves from uninvited campanions, or of mak- 
ing them worth the having. 

Rut, (fubjoins Lindamor) 1 temember I 
told you there was a fecond quality, that I dif- 
hiked ifi the nymph I found you entértaining, 
and that is, that, when I will, I can make 
her {peak tao me, juft what I pleafe. I know 
(replies Eugenius) that a moderate degreé of 
complaifahce ‘is not ohly ih many cafes al- 
lowed us by difcretion, but neteflary to Keep 
up the pleafantnefs, not to fay the. very peace, 
of human focieties ; for if all men, at all times, 
{peak their minds freely, aad did not foften 
one another by concealing, their mutual diflikes, 
and diffents, and by certain outward,expreffibts 
of kindnefs,. or refpect;. made by complinients 
and geftures, men have fo many imiperftétions, 
and fo much {elf-love withdl, that feaiee any 

two 
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two of chem would endur: one another; nay, 
and in fpite of that in ‘ilzgence, which provi- 
dent nature has implanted in all animals, for 
the prefervation of their {p:cies, in that of the 
individuals that compofe it, and as much as 
our own faultinefs has added to that fondnefs ; 
yet, I doubr, we fhall fcarce find one man of a 
thoufand, that would endure fo much as him- 
felf, if we did not for the moft part exercife 
complaifance within our own breaits, and did 
not as much flatter our felves, and difguife our 
felves, to our felves, as we flatteringly difguife 
our felves to others. 

But, (continues Eugenius) when all this is 
faid, I may endure, but I fhall fcarce chufe 
and prize a companion, that, like an echo, 
ufes no liberty of his own, but allows me to di- 
rect whatever I would have to be anfwered me : 
and I know not whether I could not better like 
one, that would ever diffent from me, than one 
that would never do fo. I cannot look upon 
him either as my friend, or as a perfon wor- 
thy to be made fo, who never evinces his be- 
ing more concerned to advantage me, than to 
pleafe me, by making ufe of the liberty of a 
friend, and thereby fhewing, that he confi- 
ders not barely himfelf, but me: befides, that 
as there is no true friendfhip, where there is not 
an union of affections, fo methinks there can 
be no good company, where there is not fome- 
times a diffent in opinions, 

Eusesius, that was a friend to ferioufnefs, 
witheut being an enemy to pleafantnefs, ga- 
thering from the long paufe made by -his 
friends, that they defigned not the profecuting 
of this difcourfe any further; Methinks, gentle- 
men, (fays he, {miling) you are very fevere to 
a harmlefs nymph, who is fo modeft, and re- 
ferved, that fhe will never put you upon be- 
ginning a conference with her, and fo com- 
plaifant in it, that it is your own fault, if ever 
fhe fays any thing to you, that difpléafes you: 
and for my part, (continues he) I have that 
opinion of human things, that as I think there 
are very few fo perfect, but that we may find 
fomething in them fit to be fhunned, fo there 
are not many fo imperfect, but that they may 
{uggeft to us fomewhat or other, that may not 
be unworthy of our imitation ; and as Linda- 
mor has taken notice of two qualities in our 
echo, which difcommended it to him, fo I 
have obferved as many, that I rather approve 
than diflike, 

For, in the firft place, it is evident, that 
our nymph (however Eugenius has been pleafed 
to mif-call her a babler) is much lefs talkative 
than moft of her own fex, or indeed of ours; 
for fhe never begins to talk with any body, 
not {peaking unlefs fhe be fpoken to. He that 
confidershow much of the difcourfe, that waftes 
men’s time, and entertains the moft companies 
with the moft applaufe, confifts of talk, that 
tends either to flatter thofe that are prefent, or 
detract from the abfent, or to cenfure our fu- 
periours, or our betters, or to exprefs our own 
profanenefs, or to excite the pride or carna- 
lity of others ; and he that shall confider, that 
though by thefe and many other ways we ate 


extremely apt to offend in words, yet we mutt - 
I 
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give an account for that kind of words, what 
fort foever be meant by them, which our tranf- 
lators render idle ones; and that the judge 
himfelf tells men, that they fhall by their words, 
as well as by their a€tions, be juftified, or con- 
demned ; will eafily believe, that if filence were 
as much in fafhion, as it 1s charitable to man- 
kind to wifh it, the regions of hell would be 
far thinlier peopled than now they are like to 
be. 

I Coutp tell you, that filence difcovers 
wifdom, aad conceals ignorance ; and it isa 
property, that 1s fo much belonging to wife men, 
that even a fool, when he holdeth his peace, 
may pafs for one of that fort; and I could 
eafily add I know not how much in the com- 
mendation of this excellent quality, if I knew 
how at the fame time to praife filence, and to 
practife ic: fo that it may well pafs for an ex- 
cellency in the nymph, whofe apology I am 
making, that fhe does not fpeak, but when it is 
neceffary fhe fhould, I mean, when fhe is fpo- 
ken to, in fuch a way as does exact her an- 
{wer. 

But this is not all the good qualities of our 
echo ; for as fhe rarely fpeaks, but when it is 
expected fhe fhould, fo fhe feldom repeats 
above a {mall part of what is faid to her : this I 
account a very feafonable piece of difcretion, 
efpecially in fuch treacherous and fickle times 
as ours, where, almoft as if he thought him- 
felf fit to be an univerfal ftatefman, fuch a one 
concerns himfelf very needlefly for almoft all 
the publick quarrels in Chriftendom,and fhews 
himfelf zealous for a party, which will receive 
no advantage by his difquiets; and not content 
like a merchant-venturer, his paffion may upon . 
this account make him a fufferer by what hap- 
pens in the remoteft parts of the world. In our 
own fatal differences, (which it is almoft as 
unfafe to {peak freely of, as it is unhappy to be 
involved in them) he “will on needlefs occa- 
fions declare, with his opinion, his want of 
judgment, and perhaps ruin himfelf with thofe, 
under whofe protection he lives, by fpreading 
reports, and maintaining difcourfes, that ren- 
dered him fufpected among thofe, who think, 
that a man muft wifh their forces fhould be 
beaten, if he can think they may have been fo : 
nay, I have known fome, that, though put 
into confiderable employments, could not hold 
talking of their own party, at a rate of free- 
dom, which thofe that have fo much innocence 
as not to deferve it, will fcarce have fo much 
goodnefs as to fupport it. So that methinks, 
thefe men deal with their fortunes as children 
oftentimes do with their cards, when havin 
taken a great deal of pains to build fine caftles 
with them, they themfelves afterwards ruin 
them with their breath, 

Ir may be a greater, without being a more 
prejudicial piece of folly, to believe all that one 
hears, than to report all that one believes ; and 
efpecially, thofe are to be cenfured for want of 
our nymph’s refervednefs, by whom it lofes 
that name: for though thofe kind of men make 
fure, by their way of talking, to make others 
take notice, how much they are confided in by 
their own party, yet fure they would take a 

difcreeter 
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difcreeter difcourfe, 1f they did but confider, 
that the proof they give, that they are trufted 
with fecrets, is, that they are unfit to be fo. 


DISCOURSE XVI. 
Upon a giddinefs occaftoned by looking attentively 
on a rapia firean. 


HESE thoughts of Eu/febius fuggefted 

fo many to Lindamor, and me, that to 
entertain our felves with them, we walked {i- 
lently a good way alone the river fide ; but at 
length, not hearing any more the noife his feet 
were wont to make in going, turning my felf 
to fee what was become of him, I perceived 
him to be a pretty way behind me upon the n- 
ver’s brink, where he ftood in a fixt pofture, 
as if he were very intent upon what he was do- 
ing. And it was well for him, that my curi- 
ofity prompted me to fee what it was that made 
him fo attentive; for, before I could quite 
come up to him, methought I faw him begin 
to ftageer, and though that fight added wings 
to my feet, yet I could fcarce come time e- 
nough to lay hold on him, and, by pulling 
him down backwards, refcue him from falling 
into the river. ‘The fhriek I gave at the fight 
of my friend’s danger, was, it feems, loud e- 
nough to reach Eu/ebius’s ears; who, turning 
his eyes towards the place whence the noife 
came, and feeing Lizdamor upon the ground, 
made haftily towards us, and came up to us 
by that time I had helped Lindamor up, and 
before I had received from him the obliging 
acknowledgments he was pleafed to make for a 
piece of fervice, that I thought had in it more of 
recompenfe than merit.  #u/febius hearing 
what paffed betwixt us, joined his thanks to 
Lindamor’s, and at the fame time congratula- 
ted my friend for his efcagpe, and me for hav- 
ing, to ufe his expreffions, had the honour 
and fatisfaction to be fuch.a perfon as Linda- 
mor’s deliverer. But after our expreffions of 
joy for his efcape were over, Eu/ebius and I 
had both a curiofity to learn particularly the 
occafion of his danger, which he told us in 
thefe words: As I was thinking, Eu/ebius, on 
your laft reflection, I was diverted from profe- 
cuting my walk in Philaretus’s company, by 
happening to caft my eyes on a part of the 
river, where the ftream mins far more {wiftly, 
than I have all this day taken notice of it to 
do any where elfe, which induced me to ftop 
a while, to obferve it the more leifurely : and 
coming nearer, I found the rapidnefs of the 
current to be fuch, notwithftanding the depth 
of the water, that I ftood thinking with my 
felf, how hard it were for one to efcape, that 
fhould be fo unlugky as to fall into it,, But 
whilft I was thus mufing, and attentively look- 
ing upon the water, to try whether I could dif- 
cover the bottom, it happened to me, as it 
often does to thofe that gaze too ftedfaftly on 
{wift ftreams, that my head began to grow 
giddy, and my legs to ftageer towards the ri- 
ver; into which queftionlefs I had fell, if PAz- 
lgretus had not feafonably and obligingly pre- 
vented it. Something like this (fays Eu/febius) 
gis: dae ey happen in the unwary 
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confideration of fome forts of finful objects, 
e{pecially thofe fuggefted by atheifm and luft : 
for not only we oftentimes confider atheiftical 
fuggeftions, and entertain libidinous fancies, 
without any intention to quit our ftation, or 
the fecure and folid bafis of religion and cha~ 
{tity ; but we are often inclinable’to think, that 
we converfe with thefe objects only to difcern 
their formidablenefs the better, and fortify our 
refolutions to fhun them. And yet fuch is the 
pernicious nature of atheifm, and_of luft, that 


they turn our brains, and oftentimes, if pro- 


vidence, or Chriftian prudence, do not fea- 
fonably interpofe, we may unawares fail into 
the mifchief, even by too attehtively furveying 
its oreatnels, and may be fwallowed up by the 
danger, even whilft we were confidering how 
great itis. To parley with fuch fafcinating 
enemies, though with a defien to refule them, 
and ftrengthen our averfion to them, is againft 
the laws of our Chriftian warfare ; and though 


it be not as criminal, may often prove as fatal, 


as to hold intelligence withthe enemy. It 1s 
true, that the deformity: of both thefe fing is 
fuch, that all their uglinefs cannot be taken no- 
tice of at firft fight ; but the difcovery is more 
dangerous than neceflary, fince a little know- 
ledge of their hideoufnefs 1s enough to make 
every honeft heart abhor them. And fince 
their lefs obvious deformities are more dange- 
rous to be pried into, than heceffary to be 
known, let us fear to learn of thefe deluding 
fins, more than we need know to hate them ; 
and remember, that even thofe, that are fright- 
ed by ieeing; faces recently marked with the 
{mall pox, may, notwithftanding that fear, 
catch the difeafe with that fight. . 


DISCOURSE XIX, 


Upon one’s drinking water out of the brims of 
his hat. 


FE, were by this time come back to the 

baited places we had left, when Euge- 

uius, to whom his rambling up and down, 
added to the heat of the day, had given a ve- 
hement thirft, fpying a place, where the banks 
were low, and almoft Jevel with the fur- 
face of the water, left us for a little while 
to repair thither; and kneeling upon the 
ground, he took up with his hat, which by 
cocking the brims he turned into a kind of 
cup,fuch a proportion of water, that he quench- 
ed his thirft with it; and carelefsly throwing 
the reft upon the ground, quickly returned 
towards the company, which he found he had 
not left fo filently, but that our eyes had been 
upon him all the while he was abfent : and that 
fight afforded EHu/febzus an occafion to tell us, 
our friend Eugenius might, if he had pleafed, 
by ftooping lower with his head, have drank 
immediately out of the entire river, But you 
fee he thought it more fafe, and more con- 
venient, to drink out of a rude extemporary 
cup ; and that this way fufficed him fully to 
quench his thirft, we may eafily gather, by 
his pouring away of fome remaining water as 
fuperfluous: and if he fhould tell us, that he 
could not haye quenched his thirft with a fuf- 
Gee ficient 
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’ 
ficient quantity of water, becaufe he drank it 
net out of the river, but out of his hat; I 
doubt not, you would think him troubled 
with a more formidable diftemper than thirft, 
and conclude himin a greater need of phyfick 
than of water. 

Tuus (refumes Eu/febius) to a fober man, 
provided he have a competency of eftate fuited 
to his needs and conditions, it matters not very 
much, whether that competency be afforded 
him by a moderate or by an exuberant fortune, 
and oftentimes it is more fafe and convenient, 
and no lefs fatisfactory, to receive this com- 
petency out of that, which is but a little, than 
out of that, which is a great deal more than 
enough; for not only the neceffities of nature 
are few, but her capacities are limited. And 
therefore, how much foever you have of meat, 
and drink, and the like accommodations; the 
body of a man can enjoy but a certain, and 
that too no very great meafure of them, 
proportioned to the craving of our ftinted na- 
ture, by more than which it is not the body, 
but the unruly fancy, that is gratified ; as 
when the ftomach is fatisfied, a table full of 
untouched difhes feeds but a man’s eye, or his 
pride; and if he fhould cram a little part of 
it into his ftomach, it would be but naufeated 
at firft, and afterwards breed 11] humours and 
difeafes. And accordingly, it 1s no lefs than 
Solomon that fays, when goods increafe, they 
are increafed that eat them; and what good is 
there to the owners thereof, faving the bebolding 
of them with their eyes? 1 dare not abfolutely 
(purfues he) condemn thofe, that think not the 
neceffities of nature the only meafures of a 
competency of fortune; for though he, that 
wants not them, wants a juft caufe to quarrel 
with providence, yet cuftom has fo entailed 
fome ways of expence upon fome ftations-.in 
the world, that fince a man can fecarce live 
without them, and yet without difgrace, there 
are butfew who are fo great Stoicks, or fuch 
mortified Chriftians, as not to think, that 
whatis more than enough for one, may be lefs 
than enough for another, and as to not efti- 
mate their having or wanting a competency, 
not only by the exigencies of nature, but by 
thofe of a man’s particular quality, or ftation. 
But (fubjoins Zifedius) he, that has, in this 
liberal fenfe, a fufficiency of outward goods, 
is, methinks, but ill advifed, as well as un- 
thankful, if he repine at his portion, becaufe 
it is inferiour to thofe of the famoufly rich: 
For though an unwieldy affluence may afford 
fome empty pleafure to the imagination, (for 
to the body it -fcarce affords any at all) yet 
that {mall pleafure is far from being able to 
countervail the imbittering cares, that attend 
an overgrown fortune: for whatever the un- 
experienced may imagine, the frequent and 
fad complaints of the rich themfelves fuffici- 
ently manifeft, that itis but an uneafy con- 
dition, that makes our cares neceffary for 
things, that are meerly fuperfluous ; and that 
men, whofe poffeffions are fo much fpread and 
difplayed, are but thereby expofed the fairer 
and wider marks, that may be hit in many 
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many places by misfortune, Nor will care- 
lefInefs fecure them, fince a-provident concern 
of a man’s eftate, though it be great, being 
by the generaliry of men looked upon asa 
duty, and a part of prudence; he cannot fuf- 
fer himfelf to be wronged or cheated of that, 
without lofing, with his mght, his repu- 
tation. 

For my part, (fays Lindamor) I do the 
more wonder to fee men fo greedy of lading 
themfelves, as the Scripture fpeaks, with thick 
clay, that they hoard up their treafures from 
thofe ufes, which alone make riches worthy the 
name of goods, and live by a temper quite 
contrary to that of faint Paul, 4s having all 
things, and poffeling nothing. When I con- 
fider the things they pretend to by this asmean 
as unchriftian appetite ; the two chief of thefe 
are wont tobe, the keeping of a great houfe, 
and the leaving their children great matches. 
As to the former, though others are too much 
advantaged by it not to extol it, and though 
it be fometimes indeed in fome cafes a decent, 
and almoft neceffary, piece of greatnefs; yet 
it isin my opinion one of the moft unhappy 
attendants that retain to it; for the Jaws of 
hofpitality, and much more thofe of cuftom, 
turns him, that keeps a great table, into an 
honourable hoft, fubjects him to comply with 
the various and oftentimes unreafonable hu- 
mours of a fucceffion of guefts, that he cares 
not for at all, and that care as little for him; 
it brings him in a world of acquaintance, to 
whom he muft own himfelf obliged, becaufe 
they come to eat his meat, and muft really re- 
quite them by giving them the pretioufeft 
thing he has to part with, his time: and a full 
table, together with the liberties that cuftom 
allows at it, if not exacts there, tempt him 
both to indulgence to his appetite, prejudicial 
to his health, and if-they do not prevail with 
him to fpeak, do often at leaft to difpofe him 
to hear, and to connive at, fuch free difcourfes, 
as are prejudicial to his interefts. So that there 
is more than one account, upon which a great 
entertainer may be involved in David's curfe 
againft his mortal enemy, of having his table 
become a fnare. | 

Anp for the defign (continues Lizdamor) 
of laying up vatt eftates for a man’s children ; 
if they be fons, he thereby but increafes their 
temptation to wifh the father dead, and pro- 
vides incentives to their vice, and fuel for their 
exceffes, when he is fo. And if they be daugh- 
ters, not to repeat the newly-mentioned in- 
conveniencies ; how many unhappy young 
women have we {een, who, upon the fcore of 
the vaft portions left them by their parents, 
have been betrayed, and fold by their guar- 
dians, or by thofe relations, that fhould have 
been, as they were called, their friends? And 
how often have we alfo feen, that an unwieldy 
fortune has been fo far from purchafing the 
heir to ita good hufband, that it has procured 
her a bad one, by making her think her felf 
obliged and qualified to match with fome high 
title, and procuring her to be haunted by 
fomte, whofe vices perhaps alone have reduced 

him 
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him to fell himfelf to redeem his fortune, and 
to make an addrefs which aims but at the por- 
tion, not the perfon? And accordingly, when 
he has got the ote, he flights the other, and 
defpifes her for the want of that high extrac- 
tion fhe prized in him; and perchance hates her 
too, for confining him from fome former and 


‘more than pretended paffion. 
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I perceive then, Lindamor, (fays Eu/febius) 
that you ate, as well as I, difpofed to think 
him not a meer fool, that prayed God to give 
him neither poverty, nor riches, but to fupply 
him with things fuitable to bis condition: (that 
feeming to be the meaning of the Hebrew 
phrafe ;) a pinching poverty, and a luxuriant 
fortune (though different extremes) being li- 
able to almoft equal inconveniences, and a 
competency affording us enough to engage us 
to thankfulnefs, without adminiftering fuch 
temptations to fenfuality and pride. 


DISCOURSE XxX. 
On feeing boys fwim with bladders. 


HE fun was yet fo near the meridian, 
T that if the attention Ex/ebius’s dif- 
courfes excited, had not diverted us from mind- 
ing the heat of the weather, we fhould have 
found it troublefome ; and in effect, foon af- 
ter we had left fhining to the conferences I 
I have been repeating, we begun to feel a heat, 
uneafy enough to oblige us to retire from it: 
but taking feveral ways, as chance or inclina- 
tion direéted us, to fhun the fame inconve- 
nience, it was my fortune to hold the fame 
courfe with Lindamor, and both of us, by 
following no guide, but the defign of fhunning 
all beaten paths, and unfheltered grounds; 
that being the likelieft way to reach our double 
end of coolhefs and privacy ; after we had a 
while walked fomewhat near the river-fide, we 
were at length brought toa fhady place, which 
we fhould have found, as well as we withed it, 


‘a folitude, if others had not concurred with us 


in the fame hopes: for the expectation of pri- 
vacy had brought thither divers, whom the 
diin’s fcorching heat invited to that cool and re- 
tired part of the river, where they hoped to 
fhun all other eyes, as well as that of heaven ; 
among thofe {wimmers we obferved fome no- 
vices, who to fecure their firft attempts, had 
bladders tied under their arms, to keep them 
from finking any lower. This fight (fays 
Lindamor, after he had a while mufed upon 
it) hath circumftances in it, that, methinks, are 
applicable enough to the education of many of 
the young ladies of thefe times; of whofe 
faults, the excellent Cea, and all the others, 
that you and I can think worth our concern, 
are free enough to Jet me entertain you 
without rudenefs of them; the commonnefs of 
thefe blemifhes ennobling thofe few, that are 
exempted from them, You cannot then (con- 
tinues Lizdamor) but have obferved with me, 
that many of thofe young ladies, whofe pa- 
rents, out of a miftaken zeal, condemn that, 
which at the court was wont to be called good 
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breeding, and principles of honour, as things 
below a Chriftian, and infufficient to bring 
their poffeffors to heaven, are fo unluckily 
bred, and fo ill-humoured, as well as fafhioned; 
that an almoft equally unhappy education is 
tequifite to make their company tolerable. 
Civility, which is almoft as effential to a 
compleat lady, as her fex, they are perfect 
ftrangers to, or rude defpiiers of it; and not 
only their minds are not imbued with thofe 
principles of friendthip, generofity, and ho- 
nour, which miake fome of their fex fo Jovely, 
and fo illuftrious in ftory, and of which more 
ladies would be capable, if more were taught 
them; but thefe are utterly uninftructed in 
the laws of what the French call Bien/feance, 
and are. altogether unpractifed in that civility 
and fupplenefs of humour, which is requifite 
to endear converfation, and is fo proper to the 
fofter fex. I muft confefs; (purfues Lindamcr) 
that I never have been more puzzled how to 
behave my felf than in their company: the 
ferious fort of difcourfe, (even’ fuch as is to 
be found in our frefher and more polifhed 
romances) they are utterly incapable of ; and 
in the trifling and pitiful prattle, that alone is 
not above them, they are fo unfociable, fo in- 
difcreet; and offentimes fo bold, that in {pite 
of the refpect, fuch as Ceiia gives me for her 
fex, I find in their converfations as much ex- 
ercife for my patience as my chaftity ; and be- 
ing tempted to put off the refpect that belongs 
to ladies, as they do their modefty, F find it 
more difficult to retain my civility than my li- 
berty. The bladders (refumes Lindamor,) 
which young fwimmers ufe, are, it is con- 
feffed, but light and empty things, that are 
eaftly made ufelefs; nay, though they help 
beginners, they are clogsto fkilful fwimmers ; 
and yet thefe trifles are they, that hinder no- 
vices from finking intothe mud. Thus honour, 
though it be an airy unfolid thing, nay, though 
it oftentimes proves a hinderance to great pro- 
ficients in Chriftianity, yet to perfons, that 
have not yet attained to higher principles, 
itis an excellent fupport, and hinders them 
from finking into many meanneffes and mif- 
carriages, into which thofe efpecially of the 
fairer fex, that wanta due fenfe of honour, are 
too apt to be precipitated : you know what 
lord told his accufed lady, that he knew 
fhe was too proud tobe awhore. And cer- 
tainly, though principles of gallantry include 
not all virtues, ‘yet they avert thofe they fway 
from groffer vices: and though to be well 
bred be not to be a faint, but incomparably 
inferiour to it, yet to be both, is more de- 
firable than to be the latter only ; and they are 
very unwife, who, before they are fure their 
children will admit the higher and more per- 
fect principles of religion, neglect to give 
them that education, that may render moral 
accomplifhments acceptable to them, and them 
to well bred company, left by proving in- 
difpofed to fpiritual graces, their not hav- 
ing been taught the moral ornaments of the 
mind leave them deftitute of all good qua- 
lities. 
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OccASIONAL REFLECTIONS. 


The TRANSITION, 


Containing a Discourse upon the fport?s be- 
ing interrupted by rainy weatber. 


OTWITHSTANDING the ferenity 

and promifingnefs of the morning we 

came out in, we have already upon the water 
had one proof of the unfettlednefs of the wea- 
ther, and now upon the land we meet with 
another: for, by that time Lindamor was come 
fomewhat near the end of this difcourfe, he 
was obliged to haften to it by the approach 
of a cloud, whofe Jargenefs and blacknefs 
threatned us with an imminent fhower ; nor 
did it give usa falfe alarm, for by that time 
we could recover the next fhelter, the fhower 
we fled from began to fall violently enough 
upon the trees, we were retired to. And this 
unwelcome accident reducing us all to look 
about us, we quickly faw, to our grief, that 
not only the rain but the clouds were increafed, 
and the fky being almoft every where over- 
caft, left us no way to efcape the inconve- 
niencies it threatned us with, but the making 
with what hafte we could towards the place, 
over which we perceived fmoke enough, to 
conclude there was fome village beneath it ; 
and finding at our arrivalthither as good an 
inn, as we could reafonably expect in fuch a 
place, after we had a while dried our felves 
by the fire, Hugenius (to whom exercife and 
the time of the day had given a good {tomach) 
moved the company, that in fpite.of the 
meannefs of the houfe, we might reft our 
felves there, till we had dreft the fifth we had 
taken, to make up the beft dinner the place 
would afford. Thismotion I did not alone rea- 
dily affent to, but feconded it, by reprefenting, 
that probably by that time we had dined, we 
fhould either recover fome fair weather, or loft 
the hopes of regaining it for that day.To whichI 
added other confiderations, to perfuade the com- 
pany; though, that indeed, which prevailed with 
me, was, ‘the expectation of. having an oppor- 
tunity, while dinner was providing, to retire, as 
I foon after did, into another room, and fet 
dawn in fhort hand what I have hitherto been 
relating, left either delay fhould make the 
particulars vanifh out of my memory, or they 
Should be confounded there by the.acceffion of 
fuch new reflections, as, in cafe a fair after- 
noon fhould invite us to return to the river, 
Eufebius would probably meet with occafions 
of prefenting us. But before I could hand- 
fomely flink away, I happened to be enter- 
tained a while with fome things of the like na- 
ture with thofe I was about to fet down: for 
this‘unwelcome change, after fo glorious and 
hopeful a morning, did naturally fugeeft to all 
of ‘us, fome thoughts of the mutability and 
ficklenefs of profperity, how eafily, as well as 
quickly, we may be deprived of that we can- 
not eafily part with. But whilft the reft of us 
Were entertaining themfelves with thefe thoughts, 
Esugenius, who was more concerned than any 
otber of us, for the fport he came for, having 
a good while looked with melancholy eyes upon 
this change, began to repine and murmur at 
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the interruption, which the perfifting rain con- 
tinued to give him in it. Whereupon Linda- 
mor took occafion to fay, For my part, if I 
cauld diffipate thefe clouds with a with, I 
fhould fcruple at the ridding my felf of them, 
even at fo cafy a rate: for I fee, that the gap- 
ing clefts of the parched ground do, as it were 
with fo many mouths, proclaim its need of the 
rain you repine at. And I always (continues 
he) amready tojoin with the hufbandman in 
his wifhings, as well for rainy as for fair wea- 
ther, and am fo much a commonwealcth’s man, 
that I had rather at any time not efcape a 
fhower, than let him want it. 

You are I confefs, (fays Kugenius) now I 
think a little better on it, in the right, and 
have more reafon to be difcontented at my im- 
patience, than I at the weather: for we fheuld, 
even in thefe leffer occafions, as weil as on 
greater, exercife {clf-denial, and prefer a pub- 
lick good to our private conveniences: and in- 
deed it were far better, that I fhould mifs fome 
fifhes, than thoufands of families fhould mifs 
of bread. 

Eusesius, that had hitherto liftened to 
what was faid, being unwilling, that his friend’s 
ingenuity fhould make him any longer accufe 
himfelf, told him, (to divert the difcourfe) 
This accident, Eugenius, was fuggefting to me 
a thought, wherewith I fhall not fcruple to ac- 
quaint you, and the company. For (continues 
he) as pleafant, and as much defired, as fair 
weather is wont to be, and as much as we ufe 
to be difcontented at a lowering and dropping 
fky, yet the one ts no lefs neceflary nor ufeful 
in its feafon, than the other. For too uninter- 


rupted acourfe of heat, and fun-fhine, would - 


make the feafon fruitful in nothing, but in ca- 
terpillars, (or fuch kind of vermin) and in dif- 
eafes, and is far more proper to fill graves, than 
barns: whereas feafonable viciffitudes of clouds, 
and cloudy weather, make both the ground 
fruitful, and the feafon healthful. Thus in 
our outward condition, too long and conftant 
a profperity is wont to make the foul barren of 
all, but fuch wantonnefies, as it is il] to be fruitful 
of, and the interpofition of feafonable afflictions 


is as neceffary, and advantageous, as itcan be. — 


unwelcome. But (purfues Eufebius) the con- 
fideration, that chiefly entertained me, was this, 
that as here, to make the earth fruitful, the 
face of heaven muft be now and then obfcured, 
and overcaft, we muit be deprived of the wel- 
come pleafure of the fun to receive the fertiliz- 
ing benefit of the rain ; fo fuch is our condition 
here below, that our perverfenefs makes it ne- 
ceffary, that God fhould oftentimes appear to 
frown upon us, to make us fruitful in thofe 
works, to which he is pleafed to vouchfafe his 
{miles. But, oh!- (concludes Lu/edius, lifung 
up his eyes and hands towards heaven) how 
happy fhall we be in that glorious and everlaft- 
ing day, when our condition fhall be as bleffed 
in not requiring viciffitudes as in not being fub- 
ject to them! When the fun-fhine alone shall 
perform all that is wont to be done here both 
by it, and by the rain; and the foul, like 
Egypt, being fruitful without the affiftance of 
the clouds, we fhall not need to have our joys 

eclipfed, 
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eclipfed, to have our graces kept from being 
fo, or to make our light fhine the brighter: 
but each bleffed foul fhall be emblem’d by that 
vifion in the revelations, where St. 7obn faw 
an angel ftanding in the fun ; we fhall not then 
need to have our love weaned from inferiour 
or undue objects, by any experience of their 
imperfections ; fince the clear difcovery, that 
God will vouchfafe us of his own excellencies 
will abundantly fuffice to confine our affections 
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to them; and fince the works, wherein we are 
to be fruitful in heaven, will be but to admire 
and thank him, that is infinite in beauty and 
in goodnefs, the perfeéter fight and fruition 
we fhall haye of his aftonifhing as well as ra- 
vifhing attributes, will but proportionably in- 
creafe our wonder, and our praifes, arid will 
naturally make us as grateful for fuch a ftate as 


happy in it, 
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REFLECTION IL 
Upon the fight of N.N. making of prup of 


violeks. 


NE, that did not know the medicinal 
() virtues of violets, and were not ac- 
quainted with the charitable intentions 
of the fkilfyl perfon, that is making a fyrup 
of them, would think him a very great friend 
to Epicurifm : for his employment feems whol- 
ly defigned to gratify the fenfes. The things 
he deals with are flowers and fugar, and of 
them he is folicitous to make a compofition, 
that may delight more than gne or two fenfes ; 
for in one fyrup he endeavours to pleafe the 
eye, by the lovelinefs of the colour ; the nofe, 
by the perfume of the fcent; the tafte, by as 
much {weetnefs as fugar can impart. But he 
that knowing, that violets, though they pleafe 
the palate, can purge the body, and notwith- 
{tanding their good fmell, can expel bad hu- 
mours, knows alfo, that the preparer of thefe 
fragrant plants, in making their juice into a 
fyrup, is careful to make it acceptable, that its 
pleafantnefs might recommend it, and invite 
even thofe to prove its virtues, who had rather 
continue fick, than make trial of a difgufting 
remedy ; will not blame his curiofity, but com- 
mend his prudent charity ; fince he doubly 
obliges a patient, that not only prefents him 
remedies, but prefents him allurements to 
make ufe of them. 

Ir I fee a perfon, that is learned and eloquent, 
as well as pious, bufied about giving his fer- 
mons, or other devout compofures, the orna- 
ments and advantages, which learning or wit 
do naturally confer upon thofe productions of 
the tongue, or pen, wherein they are plenti- 
fully and judicioufly employed ; I will not be 
forward to condemn him of a mif-expence of 
his time or talents; whether they be laid out 
upon {peculative notions in theology, or upon 
critical inquiries into obfolete rites, or difpu- 
table etymologies; or upon philofophical dif- 
quifitions or experiments; or upon the florid 
embellifhments of language; or (in fhort) 
upon fome fuch other thing, as feems extrinfical 
to the doctrine, that is according to godlinefs, 
and feems not to have any direct tendency to 
the promoting of piety and the kindling of de- 
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votion. For I confider, that as God hath 
made man fubject to feveral wants, and hath 
both given him feveral allowable appetites, and 
endowed him with various faculties and abili- 
ties to gratify them; fo a man’s pen may be 
very warrantably and ufefully employed, though 
it be not directly fo, to teach a theological 
truth, or incite the reader’s zeal. 

Ann, befides what I have been alledging, 
there is a further and more principal confide- 
ration, which belongs to this matter. For 
even wife men may profecute the fame defign, 
without doing it all of them the fame way; 
and the feveral means and methods they em- 
ploy, notwithftanding a great difference in 
other particulars, may agree in this, that the 
refpective chufers of them had each of them a 
good aim, and proceeded in a rational way. 
Though therefore I fee a man of good parts, 
{tudious of learning, or of practifing, the pre- 
cepts of eloquence, and fpend much time in 
reading florid compofures, or in making fuch ; 
J dare not be forward to cenfure him for an 
effeminate or ufelefs writer. For there are fo 
many things pious or laudable, and fo many 
ways, whereby fome or other of them may 
either be directly promoted, or indiredt- 
ly ferved, by removing objections, or other 
impediments, that it is not eafy to be fure, that 
a rational man cannot have as well a rational 
as a well-meant defien to inftruct, if not re- 
form, in thofe very compofures, that feem fit- 
ted only to delight, There being a nicer fort of 
readers, which need inftruction (and to whom 
it is therefore a charity to give it) who are fo 
far from being likely to be prevailed on by dif- 
courfes not tricked up with flowers of rhetorick, 
that they would fcarce be drawn fo much as 
to caft their eyes on them. 

A Wuite before E/fher made that gene- 
rous attempt, wherein, to refcue the people of 
God, fhe hazarded a throne, to which above 
an hundred other peoples paid homage, and 
ventured at once the greateft crown and the 
faireft head in the world; one, that had feen 
only what fhe was doing, without knowing 
why fhe did it, would perchance have thought 
her employed, more likea difciple of Epicurus 
than of Mo/es, whofe people and her own was 
then in a forlorn and gafping condition. For 
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the Scripture telling us, that /he put on ber royal 
apparel, and the tenour of the {tory intimating 
with what aim fhe did it, we may well fup- 
pofe, that fhe was not {paring in jewels, and 
other of the richeft ornaments, on an occafion, 
where her quality exacted, that fhe fhould ap- 
pear with a magnificence befitting the createft 
princefs in the world ; and that fhe was very 
curious in a drefs, that was to heighten her 
beauty, when by that, with the giver’s af- 
fiftance, fhe was upon her knees, to dazzle 
the world’s greateft monarch on his throne, 
and make him pay homage to her charms, to 
whom above an hundred nations had prefented 
their faireft productions, (the brighteft nymphs 
of the Eaft.) And thofe, that have read any 
thing of the Afiatick luxury, will eafily believe 
our pious queen to have been alfo very follici- 
tous about the choice and ordering of her fweet- 
meats, when fhe was to treat an Afian mo- 
narch, who had treated the whole people of 
the chief city of the world for many days toge- 
ther, and as many princes, as made up the 
nobleft part of mankind, for above twenty times 
as long: and yet this magnificent queen, that 
feemed bufied about none but fenfual imploy- 
ments; had fo commendable a defign both in 
her ornaments, and in her banquets, that fo 
meritorjous an imployment of her greatnefs 
fhewed her to be worthy of it; and, as it ap- 
peared in the event, that her banquets did co- 
operate with her fafts, and her royal robes 
with Mordecai’s fack-cloth and afhes, to that 


happy refcue of her nation, for which, after fo 


many ages, it doth to this day yearly cele- 
brate her memory: fo-whilft fhe feemed bu- 
fied to gratify others fenfuality and her own 
pride, her difpofition. of mind was fo worthy 
the fuccefs, that crowned her attempt, that at 
the fame time fhe was providing all that pomp 
and thofe delicacies, fhe was alfo providing to 
pive them, and facrifice them, for the intereft 


-of God’s church, and her people ; generoufly 


venturing for the fervice of heaven a height of 
profperity, for whofe lofs nothing but heaven 


itfelf could make her amends. 


REFLECTION I. 
Upon the fight of a paper-kite in a windy day. 
Eucenius, LINDAMOR. 


F the air were calm and quiet, this 
kite would lie unregarded even by 
thofe very youths, that now look at nothing 


Eva. 


elfe. But the wind, that blows away ftraws and 


feathers, and throws down leaves, does even 
by its being’contrary, help to raife this paper- 
engine to that admired height, which makes 
it be gazed at by many others, than boys, and 
not only attraét our eyes, but fometimes foar 
out of theirreach. Thus, if a great perfon, 
for courage, or parts, or both, have the il] 
fate to live in quiet, and peaceful times, he 
may long enough Janguifh unregarded in an 
age that needs him not, But ifthe times grow 
troublefome and dangerous, his generous fpirit 
will not only furmount the difficulties, that are 
‘wont to attend them, but be raifed by them, 
3 
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and turn them into fteps to glory and prefer- 
ment. 

Linp. Methinks, Eugenius, thefe kites 
may affords us no lefs fit a refemblance of the 
fate of fome errors about religion, efpecially if 
they chance to be maintained by men, that are 
refolute, and vicelefs. For there are fome of 
thefe conceits fo fond, and groundlefs, that 
they could not long fubfift of themfelves, and 
would foon ceafe to tempt a folemn oppofition, 
if they did not too foon meet with it. And as 
you were obferving to another purpofe, that 
thefe artificial kites, which men take no notice 
of in calm weather, are both elevated and kept 
aloft by the blafts of contrary winds; fo thefe 
erroneous opinions I fpeak of, would, if they 
were let alone, grow quickly unregarded, 
whereas needlefs or ill-managed perfecutions 
of do&trine, not prejudicial to government, 
(for it is only fuch, that I mean) bring them 
into every body’s eye, and give them a repute, 
that nothing elfe would have procured them, 
and make them be looked upon as things of a 
fublime and celeftial nature, that lead to that 
heaven, they feem to afpire to. T'o thrive by 
perfecution, though it be a great advantage, 
yet it is not the incommunicable prerogative of 
divine truths ; and though ir be certain that 


‘they get moft by it, yet even errors do often 


gain by it too, there being certain advantages, 
that accrue to opinions, by being perfecuted, 


‘without diftinguifhing, whether they be true, 


or-falfe. For men, that are perfecuted for their 
religion, are generally careful to inftruct them- 
felves thoroughly in it, arid furnifh themfelves 


‘with arguments to defend it, The frowns of 


the magiftrate, and the watchful eyes of their 
adverfaries, are {trong diffuafives to them from 


doing any thing, that may arm his hand, or 
provoke other’s tongues againft their fect, to 


which they know their perfonal faults will be 
imputed. And above all this, their fufferings 
intitle them to popular commiferation, which 
is athing, that diftrefs does fo much invite, 
that even condemned malefactors feldom want 
a fhare in it. And to fome of thefe men per- 
fecution is the more favourable, becaufe it puts 
them upon fighting with the weapons they can 
beft handle. For fome are far better at fuf- 
fering, than at difputing, and can more eafily 
indure a prifon, than an{wer a fyllogifm. And 
as this conftancy is often their beft argument, fo 
is it an argument, that the generality of men 
beft underftand, and confequently is likely to 
be moft wrought on by; fo that the more 
harfh than effectual way, wherein they are dealt 


“with, gives them the opportunity to difplay a 


refolutenefs, that-makes moft men think them 
well meaning, and in earneft, and their own 
party cry them up for martyrs, or at leaft con- 
feffors ; which, in cafe that (as it happens in 
moft ftates) fcandalous fins be left unpunifhed 
at the fame time, that harmlefs errors are fo 
feverely dealt with, gives them the fairer oppor- 
tunity to infinuate into the minds of the people, 
that their perfecutors had rather fee men vici- 
ous, than inquifitive. And, generally fpeak- 
ing, any perfonal fufferings, that a well-meaning 
man undergoes for what he judges his con- 

{cience, 


Sect. 5. 
{cience, is but fuch a kind of burden to his 

* mind, as feathers are to an eagle, or a falcon, 
which, though in themfelves confidered they 
have a weight, yet inftead of clogging him, 

_ they not only help him to fupport himfelf, but 
enable him to foar towards heaven, and reach 
a heighth, that makes him praifed or won- 
dered at. 


REFLECTION JI. 


Killing 2 crow (out of a window) in a 5og’s 
trough, and immediately tracing the enfuing 
reflection with a pen made of one of bis quills. 


ONG and patiently did I wait for this 

unlucky crow, wallowing in the fluttifh 

trough, (whofe fides kept him a great while 

out of the reach of my gun) and gorging him- 

{elf with no lefs greedinefs, than the very fwinifh 
 proprietaries of the feaft, till at length having 
guzzled and croaked enough, when by hover- 

ine over his beloved dainties, he had raifed 
-himfelf high enough, to prompt me to fire at 

him, .my no lefs unexpected, than fatal fhot, 

in amoment ftruck him down, and turning 

the fcene of his delight into that of his pangs, 

made him abruptly alter his note, and change 

his triumphant chant for a difmal and tragick 

noife. This method is not unufual to divine 

juttice towards brawny and incorrigible finners, 

whofe fouls no Iefs black, than this inaufpici- 

ous bird’s feathers, do wear already the livery 

of the prince of darknefs, and with greedinefs 

do the works of it, whofe delights are fur- 

nifhed (as the feafts of crows are by carrion) 

by: their own filthy lufts, or other people’s 

faulrs, and who by the oaths and curfes, where- 

with they offend Chriftian ears whilft they 

live, and by the ill odour they leave behind 

them when they are dead, do but too much 

juftify my refembling them to thefe hateful 
creatures. Such fenfual and obdurate Epicures, 

I fay, God oft times fuffers to run on their long 

career, in paths of their own chufing, with- 

out checking them in the fruition of thofe joys, 

which are to be their only portion, till at length 

i XY. their iniquity filling up the determinate meafure, 
- he cuts them off, in the height of their enjoy- 
ments, and employing oft-times their own fins 
for their executioners, or at leaft inftruments 
of their deftruction, precipitates them head- 
long from the pinacle of their delights, into 
the bottomlefs pit, which one of their prede- 
ceffors (the rich man inthe parable) called, as 
he fadly found it, the place of torment, where 
the lufcious fweets of fin are fo dearly reckon- 
2 Sam, ii.for, and afford fo much ditterne/s in the latter 
26. end, that their fenfe fadly convinces them, of 
(what their fenfuality kept them from believ- 

ing) the folly of gaining any thing at the rate 

of lofing their own fouls. ‘Thus the Itfraeli- 

tifh prince found a Nemefis bold enough to 

violate the fanétuary, even of his miftrefs’s 

arms, and (regardlefs of its charms) enter that 

lovely circle, their kindnefs’ clofed him in, to 

fnatch him thence, and extinguifh the luft- 

Num xxv. ful flames, that lighted him thither, with the 
cold blafts of death. Thus the mutinous loa- 
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thers of manna, and lufters after flefh, had their 

with feverely granted, for they had indeed 

quails ferved in by fields-full, but attended with 

fo fudden and fharp a reckoning, that whi/? Num. xi. 
the flelb was yet between their teeth, ere it was 33- 
chewed, death hindered them to fwallow it, 
choaked them with it, and devoured them as 
greedily, as they did thofe birds. Thus the 
infolent Philiftines found themfelves ill protect- 

ed by their vainly celebrated God, and _ his Judgesx’t. 
(much ftronger) temple, though in the latrer 
there were thoufands of them, without any 
other enemy, than one, they had fent for to 
be a friend to their mirth. For in the very 
midit of all the triumphs of a folemn_ feftival 
(which had more properly been kept to Dalilab) 
whilft they were infulting over captive Sump- 
fous blindnels, they could not fee their owrt 
approaching deftiny, though it were then fo 
near, that the next fitof laughter had not time 
to pafs to their mouths, ere an unexpected ven- 
geance (the provoked Deity lending an omni- 
potent arm to Samp/fon’s hand) confounded in 
one ruin) the idol with the worfhippers, and 
{uddenly turned the whole temple into an altar, 
with which the pricfts themfelves fell furpriz- 
ed facrifices to that tragical folemnity. And 
thus (to haften from fo fad atheme) the revel- 
ling Belfbazzar, in the midft of his magni- 
ficent and royal feaft, faw an intruding hand, 
which by its manner of appearing, as well as 
by what it wrote, was able to mar the fupper, 
without imparing the dainties. And that mo- 
narch, whom even a fiege could not reduce 
below a condition of feafting, though he were 
carouzing in the confecrated cups, had fucha 
brimmer of trembling put into his hand, as 
both prefaged and, perchance, began the de- 
ftiny approaching him-under the enfigns of the 
noble Cyrus, whofe conquering {word, guided 
by providence, and made the {word of juftice, 
did that very fame night let out his wine, and 
blood, and life together. 


Upon the fame fuljed. 


T is hard on fuch an occafion to avoid 
making fome reflection upon the mutabi- 
lity of worldly conditions! How little did this 
crow imagine, a quarter of an hour fince, that 
in fo fhort a time, his body fhould be as. fenfe- 
lefs, and as ftinking carrion, as that he was 
wont to feed it with ; that his feathers fhould 
wear fo unlucky a kind of mourning for his 
deftruction, and that Ifhould write his epitaph 

with one of his own quills! Sure, fince a few | 
minutes can turn the healthieft bodies into 
breathlefs carcafes, and put thofe very things 
into the hands of our enemies, which were they, 
that we principally relied on for our fafety, it 
were little lefs than madnefs, to repofe a dif- 
truftlefS truft in thefe tranfitory pofleffions, or 
treacherous advantages, which we enjoy but 
by fo fickle atenure. Nos; we muft never 
venture to wander far from God, upon the 
prefumption, that death is far enough from us ; 
buc rather in the very height of our jollities, we 
fhould endeavour to remember, that they, who 
feaft 
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fealt themfelves to-day, may themfelves prove 
teafts for the worms to-morrow. 


REFLECTION IV. 


Upon a glow-worm, that he kept included in a 
cryftal phial. 


F this unhappy worm had been as defpi- 

cable as the other reptiles, that crept up and 
down the hedge, whence I took him, he might, 
as well as they, have been left there ftill,; and 
his own obfcurity, as well as that of the night, 
had preferved him from the confinement he 
now fuffers. And if, as he fometimes for 
a pretty while withdrew that luminous liquor, 
that is as it were the candle to this dark 
lanthorn, he had continued to forbear the dif- 
clofing of it, he might have deluded my fearch, 
and efcaped his pretent confinement. 

Rare qualities may fometimes be preroga- 
tives, without being advantages. And though 
a need!ets oftentation of one’s excellencies may 
be more glorious, yet a modeft concealment 
of them is ufually more fafe: and an unfeafon- 
able duclofure of flafhes of wit may fome- 
times do a man no other fervice, than to 
direct his adverfaries, how they may do hina 
mifchief, | 

- Anp as though this worm be lodged ina 
cryftalline prifon, through which it has the ho- 
nour to be gazed at by many eyes, and, among 
them, by fome, that are faid to fhine far more 
in the day than this creature does in the night ; 
yct no doubt, if he could exprefs a fenfe of 
the condition he isin, he would bewail it, and 
think himfelf unhappy in an excellency, which 
procures him at once admiration and captivity, 
by the former of which he does but give others 
a pleafure, while in the latter he himfelf refents 
a mifery. 

Tus oftentimes is the fate of a great wit, 
whom the advantage he has of ordinary men 
in knowledge, the light of the mind expofes 
to fo many effects of other men’s importunate 
curiofity, as to turn his prerogative into a trou- 
ble: the light, that ennobles him, tempts inqui- 
fitive men to keep him, as upon the fcore we 
do this glow-worm, from fleeping: and his 
confpicuoufnels is not more a friend to his fame, 
than an enemy to his quiet; for men allow 
juch much praife, but litele reft. ‘They attract 
the eyes of others, but are not fuffered to fhut 
their own ; and find, that by a very difadvan- 
tageous bargain, they are reduced for that ima- 
ginary good, called fame, to pay that real 
blefing, liberty. 

Anp, as though this luminous creature be 
himfelf imprifoned in fo clofe a body as glafs, 
yet the light, that ennobles him, is not thereby 
reftrained from diffufing it felf: fo there are 
certain truths, that have in them fo much of 
native light or evidence, that by the perfonal 
diftreffes of the propoler, it cannot be hidden, 
or reftrained; but in fpite of prifons, it 
fhines trcely, and procures the teachers of it 
admiration, even when it cannot procure them 
liberty. 


Se€t. 5. 


REFLECTION V. 
Upon a court's being put into mourning. 


PART I*. 


GeEnorI0o, Evsesius, LINDAMOR. 


E THINKS, you look, Eujedi- 

us,as if the change, that blacks 
have made in this place, fince I laft faw you 
here, tempts you toqueftion, whether or no 
this be the court, 

Lino. Yet, I fear, Eu/febius will fearce 
doubt, that you, and thefe other gentlemen are 
courtiers, whilft he fees, how much you dif- 
femble in perfonating fadnefs : for though your 
clothes look mournful, your faces do not, and 
you talk to one another as unconcernedly, as 
when you wore lighter colours; and your grief 
is fo flight, thatit has not an influence fo much 
as upon your looks, and words, which yet are 
things, that courtiers are faid to be able to dif 
guife without an over-difficult conftraine, 

Gewnor. But, I hope, Lindamor, I need not 
Jabour to perfuade fuch as you, that, when we 
feem to mourn, without doing it, we may be 
thought guilty of diffimulation, without being 
fo: for what duty is there, that you and I 
fhould be really troubled for the death of a 
prince, whofe fubjects we were not, who never 
obliged us, and who perhaps did only keep 
the power of doing good, which himfelf never 
ufed, from a fucceffor, that had the will to em- 
ploy it ? But you will demand, why then we 
pucton black; to which the anfwer is eafy, that 
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cuftom having eftablifhed that ceremony in the ~ 


courts of princes, in amity with each other, 
the omiffion would be looked upon as an af- 
front, and be a provocation. And therefore, 
the blacks we wear, are not meant to exprefs a 
grief for the dead, but a refpect to their living 
relations: and thus, this as heartlefs as folemn 
fhew of mourning 1snot put on by hypocrify, 


but by prudence, orcivility. And in this cafe, _ 


I would appeal to Zu/ebius himfelf, but that I 
perceive fome object or other has, ever fince 


we began to talk, engroffed his attention, as | 


well as fealed up his lips. 

Linp. I have taken notice of it, as wel! as 
you, Genorio, and I confefs, I would give much 
to learn his thoughts, 

Euses. It isoddsthen, Lindamor, that you 
would over-purchafe fo worthlefs a knowledge: 
and to fatisfy your curiofity at an eafier rate, 
I will tell you, that I was obferving, how a gen- 
tleman, who, it feerns, does not much frequent 
the court, chancing to come in acoloured fuit, 
that, but laft week, would have been thought 
afine one, was ftared at by all in the room 
except your felves, whofe faces chanced to be 
turned from him, like a man of another coun- 
try, (not to fay of another world ;) which the 
poor gentleman at length perceiving, he foon 
grew fo fenfible of it, that in fpite of the 
richnefs and newnefs of his clothes, with many 
blufhes he flunk out of the court, to which he 

found 


* For there was 2 fecond vart of this refeftiea, bur when ic was to be fent to the prefs it could not be found, 
nor wou'd the preti’s hafte, and the author’s occafions, allow him either to flay till ic were found, or write anew one. 
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found men’s gazing at him concluded him to than for multitudes to pafs uncited before man’s 


be a ftranger. 

Linp. But this, Eu/edius, is only to tell us, 
what you obferved; not what reflections you 
made upon. it; and you know, that which J 
was inquifitive after, was your thoughts. 

Fuszs. I will add then, Lindamor,. fince 
you will have it fo, that I was confidering, 
that there has been no law-made by the. ftate 
to forbid any, much lefs ftrangers, to appear 
in this court in coloured clothes: and thofe, 
which the gentleman I was {peaking of, had 
on, were fuch, both for finenefs, .and fafhion- 
ablenefs, as would very well: become a greater 
court, if it were not in mourning. But, now 
the prince, and thofe, that have the honour to 
belong to him, or to frequent this place, have 
put themfelves into blacks, to appear in ano- 
ther, though in a finer habit, is, to betray 
one’s not belonging to the court, nor ufing to 
come to it; and among fo many, that think 
they have a right to give laws in point of 
clothes, a laced, or an imbroidered {uit, though 
laft week in réqueft, would, now they have laid 
them by, make a man look not fo much like,a 
courtier, a5 a player. And this reflection in- 
vited me to confider further, what a ftrange 
influence fafhions have on mankind, .and what 
an happy change might be eafily. made in. the 
world, if they, who have it in their power to 
introduce cuftoms, would make it their en- 
deavour to introduce good ones. 

Linp. I-am fo much of your mind, Ex/- 
bius, that I confefs, I envy,not-princes fo much 
for the fplendour and the pleafures ; that they 
live in, nor for the authority of raifing armies, 
nor, perchance, for the happinefs of making 
them victorious, as for the power of impofing 
and reforming of fafhions.. And I think it a 
lefs improvable prerogative, to be able to coin 
any metal into money, or call it in at pleafure, 
than by the ftamp of their authority to in- 
troduce good cuftoms, and make them cur- 
rent, | 

Genor. But, do not princes enough, when 
they take care to make good laws, and fee 
them well executed? : | 

Linn. I will not difpute, whether by that, 
they do all they ought, but fure I-am, they da 
not all they may : for human laws being made 
for the civil peace of human focieties, they :are 
wont to be framed not for the making men 
virtuous, but the reftraining them from being 
mifchievous ; they confift far more of prohibi- 
tioris than Commands, and even their prohibi- 
tions reach but to a little part of what is ill ; 
the bufinefs of laws being to provide, not a- 
gainft all evils, but thofe groffer ones, that 
are prejudicial to civil focieties: fo that there 


are a thoufand rules of reafon, or Chriftianity, 


which ftates haye not thought fit to turn into 
Jaws. For pride, envy, covetoufnefs, glut- 
tony, intemperance, effeminatenefs, oaths, 
idlenefs, and I know not.how many other fins, 
contrary to the laws of natures. and of Chrift, 
are fo little provided againft by human fanéti- 
ons, that one may be a bad Chriftian, and a 
bad man, without being a bad citizen ; there 


being nothing more eafy, nor, I fear, more ufual,_ 


Vot, II. 


tribunal, to. receive their condemination at 
God’s. But though a prince can fearce, as a 
legiflator, prevent, or iupprefs fuch fins, yer, 
~a8a pattern, he may do much towards ir: for 
by his example, his opinions, his encourage- 
ments, and his frowns, he may reform an hun- 
dred particular things,. which. the laws do not 
(and perhaps cannot) reach. His declared 
efteem of .fuch and fuch practices, joined with 
his particular. actions .{uited, to it, and his pro- 
feft diflike of thofe finful or difhonourable 
courfes, he .finds the rifeft, backed’: with a 
fteady and refolute difcountenance of thofe, that 
do not- decline them, will, in a fhort time, 
bring thofe, that are about him, to conform 
their actions and behaviour to what men are fa- 
tisieds he defires, or likes. And thofe,iwhom 
their nearnefs, to him, or their employments, 
make the confpicuous and exemplary perfons, 
being thus modeled, their relations and depen- 
dants will quickly be fo too; and then that 
which is in requeft at court, being upon that 
very aecount looked ‘upon as. the, fafhion, it 
will -by degrees be imitated by all thofe, on 
whom the court has influence ; fincé,-as' we 
jut now faw: in the inftance of Eu/ebius’s gau- 
dy gentleman, men will be afhamed to be un- 
like thofé, whofe cuftoms.and departments 
pafs for the ftandards, by: which thofe of other 
men are to be meafured, _ oe 


REFLECTION VI. 
Upon bearing of a lute firft tuned, and then ex- 
cellently played on, 


fie jatring ftrings made fo unpleafant a 
_ notfe, whilf the initrument wastuning, that 
[ wonder not.at the ftory, that goes of a Grand 
Signior, who being invited by.a.Chriftian em- 
baffador .to hear fome of our mufick, com- 
manded the. fidlers to be thruft out of his fera- 
glio, upon a. mif-apprehenfion, that they were 
playing, when they were but tuning. But this 
rare artift had no fooner put an end to the 
fhort exercife he gave our patience, than he 
put us to,the exercife of- another virtue; for 
his nimble and fkilful fingers make one of the 
innocenteft - pleafures of the fenfes to be one of 
the. greateft, and this charming: melody (for 
which Orpheus or Orion themfelves might envy 
him) does not fo properly delight as. ravifh us,. 
and render it difficult to moderate ithe tranf- 
ports of our paffions, but impoffible to reftrain 
the praifes, that exprefs our fatisfaction : fo that 
if this mufician, had been difcouraged by. the 
unpleafant founds, that -were-not:to be avoid- 
ed, whilft he-.was putting -his, lute in tune,’ 
from’ proceeding in his work,. he had been 
very much wanting to himfelf, and to fave a 
little pains, had loft a great deal of pleafure. 


and applaufe. | ! it 

Txus, when the faculties and paffions:of the 
mind, either through a native unrulinefs, or, 
the remiffnefs of reafon and confcience, are:dif- 
compofed, he, that attempts to bring them-.into 
order, muft expect to meet at firft but an un- 
eafy tafk, and find the beginning of a reforma- 
tion more troublefome, for the time, than'the 
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paft diforders were: but he is very little his 
own friend, if he fuffers thefe fhort-lived dif_i- 
culties to make him leave his endeavours an- 
profecuted ; for when once théy have reduced 
the untuned faculties and affetions of the foul 
to that pafs, which reafon and religion would 
have them brought to, the tuned or compofed 
mind affords a fatisfaction, whofe gteatnefs 
does. even at prefent abuiidantly fetompence 
the trouble of procuring. it, and which is yet 
but a prelude to that more ravifhing melody, 
wherets: the foul (already harmenieus within 
itfelf). fhall hereafter bear a part, where the 
harps of the faints accompany the glad voices, 
that fing the fong of the lamb, and the alle- 
dujahs of the reft of the celeftial choir. 


REFLECTION VIL 
Upon being prefented with a rare nofegay by 
: a yardener, 


LinpAamor, EvsEBsBivs, 


Lino. ¥ YER E is indeed aprefent, for which 
, H I muft ftill chink myfelf this fel- 
low’s debtor, though he thinks I have over- 
paid him. It is pity thefe rarities were not 
nrore fuitably addreffed, and worn by fome of 


_nature’s other mafter-pieces, with whom they 


might exchange a graceful luftre, and have 
the ornament they confer reflected back upon 
them. But one, that had never been a lover, 
would perhaps fay, that that wiflh were more 
civil.to the fowers, than the ladies, of whom 
there are few, which thefe foft polifhed fkins, 
and orient tinctures, would not eafilier make 
foils, than prove fueh to them: for (not to 
name the reft) this lovely fragrant rofe here 
wears a blufh, that needs not do fo, at any co- 
lour the fpring itfelf can, amongft all her 
charming rarities, fhew. Yes, here are flowers 
above the flattery of thofe of rhetorick; and 
befides, two or three unmingled liveries, whofe 
fingle colours are bright, and taking enough 
to exclude the wifh of a diverfity, here is a 
variety of flowers, whofe dyes are fo dexte- 
roufly blended, and fitly chequered, that every 
fingle flower isa variety. I envy not vabia’s 
odours, whilft that of this frefh blufher charms 
iny-fenfe, and. find my nofe and eyes fo ravifh- 
ingly entertained here, that the bee extracts lefs 
{weetnefs out of flowers; which were they but 
leis frail,'.I fear would make me more fo than 
yet I am.‘ Surely this gardener leads a happy 
life! He inherits nothing of Adem, but that 
primirive profeffion, that imployed and recom- 
penieed his innocence, and fuch a gay and pri- 
vileged plot of his Eden, as feems exempted 


from the general curfe, and inftead of the’ 
thorns ahd- thiftles, that are the unthankful- 


earth’s wofted productions, brings him forth 


~ Jillies and tulips, and gratefully crowns his cul- 


ture (for toil I eannot think it) with chaplets of 
flowers. | 

Eivses. I peércerve, (Lindamor) that you 
judge of the delightfulnefs of this man’s cal- 
Imig, only By thefe lovely and fragrant pro- 
ductions of it. And you fee thefe curious 
flowers in their prime, without feeing by what 
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practices, and degrees, they have been brought 
from defpicable feeds to this perfection and 
luftre. And perhaps, if you confidered, that 
a gardener mutt be digging in the violent heats 
of the fammer, and mult be afraid of the bit- 
ter cold of the winter, and mutt be watchful 
againgt {urprifing frofts in the {pring, and muft 
not only prune, and water, and weed his 
ground, but muft, to obtain thefe gaudy and 
odoriferous flowers, fubmit to deal with home- 
ly and ftinking dung: if ( Liadamor) you 
would take notice of thefe and of fome other 
toils, and hardfhips, that attend a pardener’s 
tradé, you would (I doubt not) confefs, that 
his imployments, Jike his bufhes, bring him 
thorns as well as rofes. 

Anp now give me leave (Lindamor) to tell 
you, that this may be applied to the condition 
of fome ftudious perfons, that you and I know. 
For when we hear a learned or eloquent fer- 
mon, or read fomé book of devotion, or 
perhaps fome occafional difteurfe handfomely 
written, we are apt to envy the preather or the 
writer, for being able to fay fome things, that 
inftruc or pidafé us fo much. But alas, (Lin- 
damor) though we fee not thefe productions 
of the brain till: they are fintfhed, and confe- 
quently fitted to appear with their full advan- 
tages abroad ; yet to bring them to that pals, 
the author may perhaps undergo many a trou- 
ble, that we dream not of. For he, that has to 
do with difficult or weighty fubjetts, cannot 
prefent us a good book, or a fine difcourfe, with 
the fame cafe, that a rich man can prefent usa 
fine-pair of gloves, or a fine collation, which 
may be had at an hour’s warning from the next 
milliner’s or confeétioner’s, For to be able to - 
write one good book on fome fubjects, a man 
muft have been at the trouble to read an hun- 
dred : to grow capable to give a better render- 
ing of a Greek text, he muff, perchance, have 
perufed Suidas, Stepbanus,Hefyebias, and Tknow 
not how many lexicographers and {choliafts : to 
be qualified to make a tranflation of an Hebrew 
word or -phrafe, that fhall illuftrate a dark | 
text, or clear a difficulty, of more fitly agree 
with his notion,. or accommodation of a place . 
in Scripture, a man muft have not only, likea . 
fchool-boy, learned an Hebrew grammar, and © 
turned over Buxtorf?s, Schindler’s, and other 
dictionaries, but (which is worfe) he muft, in 
many ¢afes, hazard his eyes and his patience 
in converfing with fuch Jewifh writings, not 
only as Elias his Tifhbi, and Kimchi’s Michlol ; 
but to gain a litcle rabbinical learning, and 
find out fome unobvious fignification of a 
word or phrafe, he muft devour the tedious 
and voluminous rhapfodies, that make up the 
Talmud, in many of which he can fearce learn 
any thing, but the art of faying nothing in a 
multitude of words ; and in others, which are 
not fo ufelefs, thé moft he will find in I know 
not how ‘many dull pages, (written with as 
lrttle wit as truth) will perhaps be an account 
of fome wild opinion, or fome obfolete cuftom, 
or fome fuperititious rite of a generation of 
people, whole fancies and manners f{carce any 
thing makes worth our inquiring after, but 
their having lived many ages fincc, And even 

3 when. 
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when a man fets himfelf to write thofe {mooth 
compofures, where eloquence is conipicuous, 
and feems to be chiefly defigned, the author 
feldom comes by his contentment on as eafy 
terms as the readers come by theirs. For, not 
to mention, that fometimes periods, that in a 
well-printed book Jook very handfomly, and 
run very evenly, were not in the written copy 
without interlining and tranfcriptions ; thoie, 
that are {cholars themfelves, can hardly write 
without having an ambition, or at leaft a care, 
to approve their difcourfes to them that are fo 
too, And in the judgment of fuch perufers, to 
be able to write well, one muft not only have 
fill in the fubjeét, but be well fkilled in the 
way of writing, left the matter be blemifhed 
by the manner of handling it. And although 
' to thew one’s felf a mafter, in treating of varicty 
of themes with a florid ftyle, and even in thole 
compofures, that are defigned chiefly to exprefs 
wit and move affections, one may think, that 
nature ‘may be well let alone to fupply any 
fhe has been kind to, with all they need, yet 
even in thefe cafes there are fome toils and un- 
eafineffes, that are {carce to be avoided ; fincea 
difcreet man, though never fo rich in nature’s 
eifts, will think himfelf obliged to ftudy rhe- 
torick, that he may be fure he does not tranf- 
grefs the laws of it. For though an author’s 
natural parts may make his book abound with 
wit, yet without the help of art he will fcarce 
make it free from faults, And to be well ftocked 
with comparifons, which, when fkilfully ma- 
naged, make the moft taking paflages of fine 
pieces, one muft fometimes furvey and range 
through the works of nature and art, which 
are the chief warehoufes, where variety and 
choice of fimilitudes is to be had ; and to ob- 
tain thofe pleafing ornaments, there is often- 


times required no lefs pains than to devife - 


ufeful notions. As one muft fearch the ditches 
amoneft briars and ,weeds, not only to find 
medicinable herbs, but to gather primrofes 
and violets. So that (Liadamor) to conclude, 
if we confider the trouble, that applauded com- 
pofures do oftentimes coft their authors, we 
fhould be fenfible we owe more, than moft men 
think we do, to thofe, to whom we owe good 
books. But then unlefs they find fome recom- 
pence for their labours, in the fatisfaction of 
promoting piety, or in the well-natured pleafure 
they feel themfelves in pleafing others, I fhould 
fcarce doubt, but that fome of the writers, we 
think fo happy, may rather deferve our efteem 
_than our envy. 


REFLECTION Viil. 
Upon a child that cried for the ftars. 


REMEMBER P.S, did once, upon juft the 

like theme, difcourfe to the following pur- 
pote. 
' Amoncst thofe numerous eyes, that thefe 
fair lights attract in fo clear a night as this, 
there are not perhaps any, that are more de- 
lighted with them, than this child’s feern to be. 
And thofe Perfians, that adored the rifing fun, 


* Thus in a ftarry night fond children cry 


For the rich fpangles, that adorn the sky. Mr, /#/ 


-fpheres he looks at. 
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could not be more charmed with that glorious 
object, than this child is with thefe twinkling 
lights, that need his abfence to become fo much 
as vifible. But his is a pleafure, that is not more 
ereat than unquiet, for it makes him querulous, 
and unruly; and becaufe he cannot by his ftrug- 
gling, and reaching forth his little hands; get 
poffeffion of thefe fhining fpanples *, that look 
{o finely, their fires produce water in his eyes, 
and cries in his mouth, that are very little of 
kin to the mufick the Platonifts fancied in the 
Whereas, though my 
inclinations for aftronomy miake me fo diligent 
a gazer on the ftars, that in {pite of my great 
obnoxioufnefs to the inclemency of the noctur- 
nal air, I gladly fpend the coldeft hours of the 


night in contemplating them; I can yet look 


upon thefe bright ornaments of heaven it felf, 


with a. mind as calm and ferene, as thofe very . 


nights, that are fitteft to obferve them in. 

I Know divers men, for whom nature feems 
to have cut out too much work, in giving them, 
in an unconfinedly amorous difpofition of mind, 
{trong appetites for almoft all the fair objects, 
that prefent themfelves to their fight: thefe-a- 
morous pérfons may be, I grant, very much 
delighted, wheh they firft gaze upon a contftel- 
lation of fair ladies; but the hea.t commonly 
pays dear for the pleafure of the eye, and the 
eager defires, that beauty creates, are in fuch 
men excited too often not to be frequently dif- 
appointed, and are wont to be accompanied 
with fo many jealoufies, aid fears, and repul- 
fes, and difficulties, and dangers, and remor- 
fes, and defpairs, that the unhappy lovers (if 
thofe, that love more than one, can merit that 
title) do rather languifh than live, if you will 
believe either their own querulous words, or 
their palé and melancholy looks, which would 
make one think they were juft entering into the 
grave, ot had been newly digged out of it. 
Whereas a perfon, that has his affections and 
fenfes, at that command, which reafon and re- 
ligion require and confer, can look upon the 
{fame objects with pleafed but not with dazled 
eyes: he confiders thefe bright and curious 
productions, as fair animated ftatues of na- 
ture’s framing, and contenting himfelf to ad- 
mire the workmanfhip, adores only che divine 
artificer, whole infinite amtableneds is but faintly 
fhadowed forth even by fuch lovely creatures. 
And therefore what has been {aid of miftrefies, 
may be more juftly applicable to all the other 
objects of men’s too eager paffions. To be 
fhort, looking upon thefé curioufeft producti- 
ons of nature, with a philofopher’s and a 


_Chriftian’s eyes, he can caft them on thofe 


bright objects with pleafure, and yet withdraw 
them without trouble, and allowing beauty to 
contribute to his delight, without being able 
to create him any difquiet; though it afford 
him a lefs tranfporting pleafure than it fome- 
times does the amorift, yet, all things confi- 
dered, it may afford him a greater pleafure, by 
being more innocent, more untroubled, and 
more lafting ; and there may be fuch a diffe- 
rence betwixt the contentment of this calm ad- 

murer 


216 


D. 
T65T. 


OccASIONAL REFLECTIONS. 


mirer of beauty, and that of a greedy and 
unconfined proftirutor of his heart to it, as 
there is betwixt the unquiet pleafure, that the 
fight of the ftars gives to this child, and the 
rational contentment it may afford to an aftro- 
nomer. 


REFLECTION Ix. 
Upon my lady D.R. ber fine clofet. 


LinpDAMOR, EusEBIUs. 


Linp.¥S not this clofet ftrangely fine, Eu/e- 

bius ? Here is fuch a variety of pretty 
and taking objects, that they do as well diftraét 
the eye as delight it; the abundance, the 
choice, and the order, do as well diiclofe the 
fair poffeffor’s fkill, as her magnificence, and 
fhew at once, that fhe both has plenty, and 
deferves it, by knowing fo well how to make 
ufe of it. ‘Thofe things, that are here folitary, 
or fingle, will fcarce be elfewhere matched ; 
and all the reft are fo pretty, and fo excellent 
in their feveral kinds, that the number of fine 
things, ‘that make up this curious collection, 
cannot hinder any of them from being a rarity. 
And in a word, the embelhfhments, that a- 
dorn and ennoble this delightful place, are fuch, 
that I believe the poffeffor of them, as wel- 
come as fhe is unto the beft companies, fcarce 
ever looks upon finer things, than fhe can fee 
in her clofet, unlefs when fhe looks into her 
glafs. But, methinks, Eu/edbius, you hear and 
view all this witha filent ferioufnefs, which 
begins to make me fufpect, that what I thought 
might be an effect of your wonder, may be fo 


of your diflike. 


Kuses. Thecollection, Lindamor, 1s, I confefs, 
‘very curious in its kind, and fuch as if the mif- 
trefs of it were lefs handfome than ‘fhe is, might 
give her as well caiife to be jealous of thefe fine 
things, astobe proud of them,: fince a beauty, 
that were but ordinary, could not divert a f{pec- 
taror’s eye from objects, whereof many are not 
fo. But, Lindamor, I mutt freely tell you, 
that I like both the lady, and the clofet, much 
better than the cuftom fuch fights as thefe 
are introducing among ladies of furnifhing fuch 
kind of ‘clofets: I know, that youth may in 
certain cafes, excufe fome of the impertinencies 
it is wont to occafion; and it is not ftrange to 
me, that perfons of the fairer fex fhould like, 
in all things about thei, that handfomenefs, 
for which they find themfelves to be the moft 
liked ; nor would I forbid, even fuch of them, 
as are not- of avery high quality, to have a 
retiring place fo neatly adorned, as may invite 
them to be alone, and withdraw toit, to read, 
‘or meditate, provided thefe ornaments be not 
fo coftly, as to rob charity, or fo gaudy, as to 
diftract the devotion they fhould but accom- 
modate. And in cafe circumftances fhould 
fo con{pire, as that youth and quality fhould be 
attended by fuch a plentiful fortune, as that 
after all, that either juftice, prudence, or de- 
cency can challenge, there remains yet enough, 
both to relieve the poor, and purchafe rarities 
themfelves ; I will not be fo fevere, as to con- 
demn perfoas fo circumftanced, nor fall out 


Sect. c. 
with thofe, that are able to reconcile fumptuouf 
nefs and charity. But the number of {uch ladies, 
efpecially fo foon after a long civil war, muti 
needs be but fmall, and I fear much inferiour 
to that of thofe, who will confider more what 
they fee done before their eyes, than they will 
the difparity of circumftances betwixt their own 
condition, and that of thofe they emulate: 
and the greater appearance of ingenioufnefs, as 
wel] asinnocence, there is in the practice Iam 


, difapproving, the more dangerous it is, and 


the more fit to be examined and decryed. For 
as the old ferpent has variety of wiles, fo he 
fits them to the various tempers of the perfons 
he affays to work upon ; and when he meets 
with ladies virtuoufly difpofed, fince he cannot 
quite eradicate their inclinations to the beft part 
of religion, charity, he will at leaft blaft and 
render them fruitlefs ; and he juftly thinks, he 
has reached no {mall part of his end, if though 
he cannot feduce them to do ill, he can at Jeaft 
hinder them from doing good. And this he 
has of late attempted but too profpsroufly, by 
perfuading us to take thofe for the ftandard and 
examples of our expences, that making none 
of the fcore of. piety, have the more left for 
their vanities and their appetites ; which they 
gratify at fuch high rates, that thofe, that think 
themlelves bound to imitate them in thofe ex- 
celfes, that are mifnamed gallantry, fhall have 
as little ability as the other have will, to apply 
any confiderable part of their eftates to thofe 
ufes, which chiefly God granted them thofe 
eftates for ; and by thattime, the lady her felf, 
and the houfe, and the clofet, are furnifhed 
with all the ornaments, that vanity and emula- 
tion call for, there is nothing left for charity to 
difpofe of, nay, perhaps not for juftice; the 
creditor being oftentimes turned back empty 
as. well as the beggar, if not alfo made a beg- 
gar by ruinous delays. And greater fortunes, 
than moft ladies have, may be exhaufted, by 
gratifying fuch an ambition, as that of a clofet, 
to whofe coftlinefs nothing can put limits, till 
difcretion dos; cuftom it felf having not yet 
regulated a piece of vanity, which, as impofing 
as cuftom is wont to be, it has not yet dared 
to enjoin. : 
Linp. Methinks, Eu/febsus, you are fome- 
what forward to accufe thofe fair creatures, 
that though they fhould want innocence, 
would fcarce want advocates; and you are too 
good a cafuift to ignore, that they are wont to 
alledge, that the bravery you are fo jevere to, 
isno where exprefsly prohibited in theScripture; 
and this unforbiddennefs they think fufficient to 
evince, that the fumptuoufnels you fo condemn, 
is not abfolutely, and in its own nature, finful. 
Euses. I can readily believe, that Lindamor 
has wit and amoroufnefs enough to make hirn 
find it more eafy to defend fair ladies, than to 
defend himfelf againft them; and I know, it 
is faid, that thefe fumptuous clofets, and ‘other 
vanities, are not fimply unlawful in their own 
nature: but I know too, that divers things, 
not in their own nature unlawful, may be made 
fo by circumftances ; and if fo, then I fear, that 
that can be no other than ill, which makes a 
man needlefly difable himfelf to do good. The 
| Apottle, 
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Apoftle, that difcountenanced women’s wear- of thy meflage. Some birds, you know, Lin- 
ing of gold, or precious things upon their bo- damor, we ufually beguile with chaff, and 
dies, would fure have oppofed their having others are generally drawn in by appropriated 
more fumptuous ornaments upon their walls: baits, and by the mouth, not the eye. But 
thefe cannot pray for us, but the poor and the afpiring lark feems compofed of more 
diftreffed, they keep us from relieving, may fprightly and refined materials; fhe is ever a 
either fuccefsfully pray to God for us, or cry natural, though no native, Perfian ; and the 
to him againft us. The Scripture, that repre- fun makes nota cloudlefs vifit to our horizon, 
fents Dives in hell, without faying, that he op- which that grateful creature gives not a wel- 
prefied or defrauded any, gives no other ac- come to, bothby notes, which, could he heat 
count of his doom, than that living atahigh them, he would think worthy of him, and by 
rate, and going richly dreffed, he neglected a flight as afpiring, as if fhe meant he fhould 
to relieve the ftarving poor. A few fuch clo- hear them; and, in a word, fo con{pictious is 
fets as this lady’s might be eafily enlarged, this creature’s fondnefs of light, that fowlers 
and ‘contrived into an hofpital: afmal! part of have devifed a way to catch her by it, and per- 
thefe fuperfluities would relieve the neceffities vert it to her ruin: for placing broken 
of many families, anda liberal heart might pur- looking-glaffes upon a moveable frame  be- 
chafe heaven at an eafier rate, than the furni- twixt their nets, the unwary bird, while the is 
ture of this clofet coftthe owner ofit. Nor gazing upon that glittering light the glafs re- 
is this practice fo unallied to a fault, as to ef- flects, and fporting herfelf in thofe beams, 
cape a punifhment even in this world; thefe which derive a new glory from their very be- 
courtiers of applaufe being oftentimes reduced ing broken, heedlefsly gives into the reach of 
to live in want, even in the midftofaplenti- the furprizing nets, which fuddenly cover her, 
ful fortune ; thefecoftly trifles fo engroffing all and which the light it felf kept her from fee- 
that they can fpare, that they muft fometimes ing. The devil is like this fowler, Lindamor ; 
deny themfelves things convenient, and, per- and you, or I, had perhaps refembled the un- 
haps, almoft neceffary, to flaunt it out with happy lark, if fometimes providence did not 
thofe, that are neither the one nor the other, and both gracioufly, and feafonably, interpofe, and 
being frequently enough fain to immolate their even when we were come near enough to have 
own inclinations and defires, though, perchance, been covered by the nets, refcued us from 
{trong and innocent, to their vanity. And thofe, them; for it has ever been that old ferpent’s 
that have once found the happinefs there isin policy, and praétice, to take the exacteft mea- 
making others happy, will think their treafure fure of our inclinations, that he may {kilfully 
better beftowed in feeding hungry mouths, than fuit his temptations to them; well knowing, 
idle eyes: the coftly practice Iam yet cenfur- that that dexterity gains him a devil within us, 
ing, does not only offend charity, but ftarve that confpires with him without us, to make us 
it, by fubtracting from it that, which fhould inftances of that truth, which reprefents things 
feed it, and enable it to act like it felf. And divided againft themfelves as ruinous. If there- 
for my part, I think, he, that devifes, and by fore the tempter find by experience, that you 
his example brings credit to, a new expenfive are indifpofed to be wrought upon by common 
way of vanity, does really deftroy more poor, temptations, to forget the practice of religion, 
than if he ufurped an alms-houfe, or ruined an that you have unconcernednefs enough not to 
hofpital. And by the ill precedent he leaves, be much diftracted with the empty and tri- 
he takes the way to be uncharitable, even after fling*chaff, youth is wont to be caught with, 
death, and fodo harm, when mifers and ufurers (which perhaps feldom employ any of your 
themfelves are wont (by their legacies) todo thoughts fo much as thofe of fcorn, and pity) 
fome good. Toconclude, it is novery Chri- that the very gain and folider goods of this 
{tian practice to difobey the dictates of piety, world (for which many, thought wife men, lofe 
without having fo much to plead for fo doing, thofe of the next) cannot make you fo creedy, 
as the pretence of following the dictates of nor fo fond of them, as he defires: if, I fay, 
cuftom : and it ts a great deal better to be with- the devil have fufficiently obferved, how un- 
out a gay clofet, thanto be without charity, eafy it were to intice you with common baits, 
which lovelieft of Chriftian virtues fhe muft fure he will alter his method ftrait, and attempt to 
very much want, that will needlefsly begin a catch you with light. He knows as well as I 


new example to give a bad one, do, that you have a curiofity, or rather a gree- 
dinefs of knowledge, that is impatient of be- 

RELFECTION X. ing confined by any other limits than thofe of 

Upon bis feeing a lark ftoop to, and caught knowledge it felf 3 and accordingly, feldom, 
with, day-nets. or perhaps never difturbing or frightening you, 

he will let you freely fport your felf about the 

Euszsius, Linpamor, glittering intellectual glafs, men call philofo- 


uses. | JOOR bird! thou wert juft now phy, and fuffer you not only to gaze upon 
P fo high upon the wing, that the ll its pieces, and furvey a pretty number, but, 

tired gazers feared thou hadft loft thy. felf in peradventure, pry into more than one: and 
heaven, and in thy fatal ftooping feemeft to among fo numerous, and delighting objects, I 
have brought us thence a meflage, that fo re- fear, that if you will frankly own what my 
lifhes of that place, that I fhould be troubled own guilt makes me fufpect you of, you muft 
to fee thee fo rudely entertained, if that cir- confefs, that he had made you fo fhare your 
cumftance were not neceffary to the inftructions time, that you fhould fcarce have left your felf 
Vou. II. 7 KKK any 
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any for heavenly themes, and the meditation 
of death, (which confequently, might have then 
furprized you, had it invaded you) if provi- 
dence had not mercifully {natched you out from 
between the nets you were allured to, before 
you were quite involved in them; and by fick- 
nefs, or elfe, by means (in other cafes) fo un- 
likely, as outward diftractions, called your 
thoughts homeby driving them away from thofe 
enchanting ftudies, whofe light might much 
likelier have betrayed you into the net, than 
have fhewn it you. . 

Linp. Though I am not furprized to hear 
Eufebius, yet Lam glad to hear a fcholar talk 
at this rate, and believe with you, that many 
a one, that was neither crow, nor woodcock, has 
perifhed in this {nare ; and we have known but 
too many great fcholars fo intirely taken up 
with writing, and reading of books, with learn- 
ing this fcience, and with teaching that, that 
by fetting themfelves fuch tafks, as required 
and employed the whole man, death has un- 
difcernedly ftollen upon them, and unawares 
intruded into their ftudies, where their reftlefs 
ambition to inrich the mind never left them the 
leifure to prepare it to leave the body, but 
either” made them furprized inftances of that 
fad (but true) obfervation of Seneca, plerofque 
in ipfo vite apparatu vita deftituit; or elfe made 
their condition like that of Archimedes, who 
was fo bufy in tracing his circles, that he took 
no notice ofthat victorious enemy, that came to 
difpatch him. : 

Euses. Jallow, that it is the innocence, as 


_-well as pleafure of knowledge, that deceives 


thofe learned men; but they, as well as others, 
muft remember, that even the wholfomeft meats 
may be furfeited on, and there 1s nothing 
more unhealthy, than to feed very well, and 


Scét 6. 


do but very little exercife. And I take it to be 
as true of the intellectual, as the material world, 
that tt profits not a man, if be gain the whole 
world, and lofe bis own foul, Whatfoever there- 
fore philofophers do tell us of a wife man, 
that he is no where banifhed, becaufe he is a 
citizen of the world; J muft think a Chri- 
ftian every where an exile, becaufe he is a 
citizen of the heavenly Ferufalem, and bur 
a ftranger and a fojourner bere. Jt was not ab- 
folutely in the capacity of the father of lyes, 
that the devil boafted, that the earth was his 
dominion ; for, as our Saviour ftiled him, the 
prince of this world, 1 find, that he has all 
things here fo much at his devotion, that there 
is no place, that he cannot lay an ambuth in, 
fince he can pervert even light it felf, to hide 
his {nares, Let us, therefore, hereafter endea- 
vour ftill to ftand upon our guard, as remem- 
bering our felves to be in an enemy’s country, 
where diftruft is the only mother of fafety ; 
and fince providence has fg gracioufly prefent- 
ed us a leffon, our books would not have taught 
us, againft fuch a fondnefs of them, as is in- 
jurious to piety, and dangerous to the foul ; 
let usjuftify, better than this filly lark has done, 
that faying of Solomon, furely in vain the net is 
Spread in the fight of any bird. et not philo- 
fophy any more take up our life fo, as not to 
leave us leifure to prepare for death, and ftudy 
a {cience, which fhall moft benefit us in another 
world, and which alone will do fo there. No, 
we may vilit Athens, but we fhould dwell at Fe- 
rufalem ; we may take fome turns on Parnaj- 
fus, but fhould more frequent mount Calvalry ; 
and mutt never fo bufy our felves about thofe 
many things, as to forget that unum neceffarium, 
that good part,which foal not be taken away from 
Us. 
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The Laft SECTI.ON. 


¢ 


REFLECTION IL 
Seeing a child picking the plumbs out of a piece of 
cake his mother had given him for bis breakfaft. 


Euszsrius, LINDAMOR, 


Euses. P94 HIS childis fo muchone in his 
; humour, that defpifing meer 

| bread, though never fo nou- 
rifhing and wholefome, his mother is fain to 
difguife the materials of it into cake, out of a 
belief, that the toothfome would mdke the nu- 
tritive part go {moothly down. But this li- 
quorifh chit, I fee, defeats her plot, and knows 
already how to nibble off the bait from the 
hook, and cafting by the meat, makes his whole 
meal of what was meant only for fauce, to give 
a relifh to what he rejects for it. This puts 
mein mind of the unwelcome fate thofe papers 
of mine, that treat of devotion, have met with : 
for when I firft was fo unacquainted with the 


world, as to expect, that piety and virtue were 
able, by their native charms, fo much to en- 
dear my drefs, as to win themfelves adorers in 
a plain, or evena fevere one ;I ventured fome of 
them abroad, though not in print, yet among 
my acquaintance, in a carelefs matron-like habit, 
in which I foon found they almoft frighted moft 
of thofe I had defigned them to work the quite 
contrary effects on. But when my acquainted- 
nefs with the genius of the age had fadly taught 
me, that I was to alter my method, that the 
eloquence of virtue’s fermons was that, which 
mutt attract an auditory, and engage attention 
to them; and that thofe orders of hers, in 
which fhe employed not rhetorick for her fe- 
cretary, could not be fo much as liftened to, 
much lefs obeyed, I endeavoured to cloath vir- 
tue, though not in agaudy, in a fafhionable 
habit,. and divefting her not only of her fack- 
cloth, but her blacks, where I faw fhe appeared 
in them with difadvantage, I endeavouted to 

' give 
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give her as much of the modern ornaments of 
a fine lady, as I could, without danger of being 
accufed to have dreffed her like a courtezan. 
This attempt having not proved fo unfuccefsful, 
but that many were pleafed to affure me, I had 
. not been unlucky in it, I fpent fome time in the 
felf-denying exercife of minding words, and 
improving a ftyle, I hoped to be able to 1m- 
prove to virtue’s fervice, and fubduing my in- 
clinations to be fit to teach, as I had done to 
Jearn, her precepts ; I formnetimes, for her fake, 
tired my pen in a fmoother, and more florid 
ftyle, than that, which the nature of the ftudies 
I was moft addicted to, made the moft fami- 
liar to me; flattering myfelf with a belief, that 
fince my writings had ufually the good fortune 
not to be ill approved, I might fo happily 
mingle and interweave inftructions with de- 
light, as to neceffitate my readers to {wallow 
both together, or at leaft bribe them by the 
latter-to entertain the former. 

Linp. You have better luck, as well as bet- 
ter fkill, than many others, if you find it not 
often to fare with the fifhers of men, as it did 
with thofe other fifhers, that firft were honour- 
ed with that glorious title, when they com- 


Luke v. ¢. plained to our Saviour, that we have tozled all 


the night, and have taken nothing. For I fee, 
that men are grown witty enough to elude 
what they cannot defpife, and refemble the deaf 
adder, that ftopsher {piritual ears from hearken- 
ing to the voice of charmers, be the charmer 
never focunning. And the beft reception, that 
the movingeft eloquence, that pleads for piety, 
can obtain of them, is but fuch as may ferve to 
make that applicable to the preacher, which 
God once faid toa prophet, Lo, thou art unto 
them as a very lovely fong of one, that bath a 
pleafant voice, and can play well upon an infiru- 
ment ; for they hear thy words, but they do 
them not. But the beft is, that you ferve a 
mafter, that is as inclinable to yeward, as able 
to difcern, intentions, and does not make his 
eftimates by events, but judges of our per- 
formances, not by the effects they produce, 
but the affections they flowed from, and the 
ends they aimed at. 

Euses. Zhe difciple is not above his majfter, 
nor the fervant above his lord. And therefore, 
Lindamor, as I dare not repine at the unfuc- 
cefsfulnefs of my endeavours, fo I dare think, 
that whilft it proceeds but from the obftinacy 
of others, it is not likely to be imputed to me 
by him, that complained himfelf, that allthe day 
long he had firetched forth bis hands to an unper- 
fuadable and sain-faying people. Otherwife, I 
confefs, I fhould not have much caufe to be 
fatished with the return, that all my endeavours 
have hitherto brought me home, For I fee, 
that men can read a book of devotion as un- 
concernedly as they do a romance or a play, 
in both of them culling out only what they 
call wit, and making no better ufe of it than 
either to exercife or improve their own. They 
hear the moft pathetick fermons, not as Chri- 
{tiahs but orators ; and if in fuch difcourfes 
they have been fo juft as to praife the rhetorick, 
they think they may well be excufed, if they 
over-look the divinity: in fhort, nothing but 
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what gratifies their fancy can leave any im- 
preffions on their memory, and that itfelf, 1f it 
tend to reform them, makes none on their affec- 
tions, And fome, whofe happier pens allow 
them to doit far more juftly than I can, do 
complain, that ifa devout book have not sood 
{tore of witty paflages, they will not mind it 
at all ; and if it have, they will mind nothing: 
elfe. 

So that, Zindemor, I fhould fometimes be 
difcouraged from profecuting endeavours, which 
though they now and then ficcged, are oft: 
times fo unprofperols, if I did not think with 
you, that they, who labour to win fouls to God, 
are fet on work by him,: that having no heed 


of our performances, feeks in ‘our fervices but ° 


the opportunities of exercifing his own good 
nefs. 


ROBB Lek Cetiel Qy Nile 


Upon the fighh of fweet-meats very artificial’y 
counterfeited in wan. 


4) RE fhape and colours of the beft- {weet- 

meats of thefe kinds are here io luckily 
reprefented by a fkilful hand, that art feems 
to have defigned rather to rival nature, than 
barely to imitate her, and a lover of junkets, 
that approaches not too near to thefe, muft have 
much quicknefs of fight, or but little of appe+ 
tite, if fuch inviting objects do-not tempt him 
both to miftake and to defire them. But, 
though.at this diftance thefe alluring fweet- 
meats appear very -pleafing, yet if one fhould 
be fo unadvifed, as to endeavour to eat thent, 
inftead of injoying them more fully by the 
tafte than he did by the fight, he would both 
fpoil and disfigure them, and perhaps be fo 
near choaking himfelf, that he would more 
earneftly wifh them out of ‘his mouth, than 
ever he wifhed them in tt. 

Tuere are fome pleafures and conditions 
too in the world, which make fo fine’ a fhew 
at a diftance, that in thofe, that gaze at them 
aloof off, they frequently beget envy at them, 
and wifhes for them; and yet he, that calmly 
beholds them, takes the beft way of injoying 
them’: fince that, which, whilft it is but aimed 
at, is expected to be but very fatisfaétory upon 
a nearer and fuller fruition, would be fo far 
from proving fo, and would {fo little be as {weet 
to the palate as fpecious to the eye, that it 
would not only ceafe to afford them any de- 
light, but would make them wifh they had 
let thofe deluding fweets alone, and would 
make attainments more uneafy and trouble- 
fome, than even defire was. 


REE Eee Cse oun) elie 
Upon the eating of oyfters. 


Eucenius, LINDAMOR. 


Kua. HILST every body elfe is com- 
mending thefe oyfters, either 

with his tongue or with his teeth, fo that one 
of the company: fticks not fay, that they are as 
much worth, as if they-contained each of them 
a pearl, you only feemed as unconcerned a 
{pectator, 
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fpectator, as if you thought their proper ufe, 
like that of Mowers, were rather to be looked 
on than to be eaten. 

Linp. I confefs, Eugenius, that I found my 
felf more inclinable to reflect on what you are 
doing, than to keep you company in it; and 
whilft I faw fuch perfons fo guftfully {wallow 
thefe extolled fifhes, the fight led me to take 
more notice than perhaps you have done of the 
{trange power of education and cuftom. 

Euc. And what, I pray you, has cuftom 
to do with oyfters ? 

Linp. You will foon know that, if I tell 
you, that I was confidering, on this occalion, 
how forward we are to think other nations ab- 
furd or barbarous for fuch practices, that ei- 
ther the fame, or little better, may be found 
unfcrupled at among our felves; and I ac- 
knowledge it to be one of the chief advanta- 
ges I account my felf to have obtained by my 
travels, that as I do not eafily admire, fo I 
am not forward to deride, the practice of any 
people for being new, and am not apt to think 
their cuftoms muft be therefore worfe than 
ours, becaufe they widely differ from them. 

I Coutp give you ftore of inftances to ju- 
ftify this impartiality ; but becaufe the circum- 
{tances of eating and drinking are thofe, which 
make men, with the greateft confidence, term 
other nations brutifh and barbarous, I will con- 
fine my felf to fome examples of that nature. 

We impute it for a barbarous cuftom to 
many nations of the Indians, that like beafts 
they eat raw Alefh. And pray how much is that 
worfe than our eating raw -fifh, as we do in 
eating thefe oyfters? Nor is this a practice of 
the rude vulgar only, but of the politeft and 
niceft perfons among us, fuch as phyficians, 
divines, and even ladies. And our way of 
eating feems much more barbarous than theirs, 
{ince they are wont to kill before they eat, but 
we fcruple not to devour oyfters alive, and kill 
them not with our hands or teeth, but with 
our ftomachs, where (for aught we know) they 
begin to be digefted before they make an end 
of dying. Nay fometimes when we dip them 
in vinegar, we may, for fauce to one bit, de- 
vour alive a fhoal of little animals, which, 
whether they be fifhes or worms, I am not fo 
fure, as Iam, that I have, by the help of con- 
venient glaffes, feen great numbers of them 
{wimming up and down in lefs than a faucer 
full of vinegar. 

We deteft and defpife fome other nations, 
for feeding upon catepillars, grafhoppers, and 
other infects ; and others for feeding upon car- 
rion, and ftinking food. 

Anp do not many of us do as bad, when 
we not only eat, but extol, rotten cheefe, whofe 
livid colour fufficiently betrays its putrefaction, 
and whole odious {mell offends moft men’s 
nofes, and turns fome men’s ftomachs? Nay, 
when this cheefe is grown to that high degree 
of rottennefs, that our critical palates like it beft 
in, we then devour whole hundreds of mites, 
which are really crawling infects, bred out of 
putrefaction, and thele too are fo numerous 
and little, that our greedinefs makes us fwal- 
Jow many of them alive. 
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Amonc the favagett Barbarians we count 
the Cannibals ; and as for thofe amorg them, 
that kill men to eat them, their inhuman cru- 
elty cannot be too much detefted ; but to count 
them fo barbarous, merely upon the {core oi 
feeding upon man’s flefh and blood, is to for 
get, that woman’s milk, by which alone We feed 
our fucking children, 1s, according to the re- 
ceived opinion, but blanched blood; and that 
mummy is one of the ufual medicines com- 
mended and given by our phyficians, for falls 
and bruifes, and in other cafes too. And if 
we plead, that we ufe not mummy for food, 
but phyfick, the Indians may ealily anfwer, 
that, by our way of ufing man’s flefh, we do 
Oftentimes but protract ficknefs and pain ; 
whereas they by their’s maintain their health 
and vigour. And there is no realon, why it 
fhould be allowable to eat broth, for inftance, 
in aconfumption, and be condemnable to fecd 
upon it to maintain health. ° 

Bur laftly, as the higheft degree of brutifh- 
nefs, our travellers mention the practice of the 
Soldanians, at the Cape of Good Hope, who 
not only eat raw meat, but, if they be hun- 
ery, eat the guts and all of their cattle, with 
the dung inthem. I will not anfwer, that I 
know feveral among us, (and perhaps fome fair 
ladies too) that, to prevent the fcurvy and the 
gout, drink their own or boy’s urine : nor that 
women themfelves do oftentimes take parma- 
citty inwardly, though the Latin name (Sperma 
ceti) fufficiently declare what excretion of a 
whale it is (though perhaps miftakenly) belie- 
ved to be: nor yet, that under the name of 
Album Grecum, dog’s dung is commonly gi- 
ven to patients of all forts and qualities, a-. 
gainft fore throats: nor will I mention, that in 
Holland it is ufual, as I have feen my felf, to 
mingle fheep’s dung with their cheefes, only to 
give them a colour anda relifh. ButI will ra- 
ther demand, how much lefs we do ourfelves, 
than what we abominate in thofe favages, when 
we devour oyfters whole, guts, excrements, 
and all? nay, when not for phyfick, but only 
for delicacies, our courtiers and ladies them- 
felves are wont to make fauce for the bodies of 
lobfters of that green ftuff, which is indeed 
their dung. And to thefe I could add other 
examples, if I were not afraid to divert you too 
long from fo much pleafure, as the company 
feems to take, in eating raw fifth. 

Euc. You put me in mind of a fancy of 
your friend Mr. Bayle, who was faying, that 
he had thoughts of making a fhort romantick 
ftory, where the fcene fhould be laid in fome 
ifland of the fouthern ocean, governed by fome 
fuch rational laws and cuftoms, as thofe of U- 
topia, or the New Atlantis; and, in thiscoun- 
try, he would introduce an obferving native, 
that, upon his return home from his travels 
made in Europe, fhould give an account of our 
countries and manners, under feigned names, 
and frequently intimate in his relations, (or in 
his anfwers to queftions that fhould be“made 
him) the reafons of his wondering to find our 
cuftoms fo extravagant, and differing from 
thofe of hiscountry. For your friend imagi- 
ned, that by fuch a way of propofing many of 

our 
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our practices, we fhould ourfelves be brought 
unawares to condemn, or perhaps laugh at 
them, and fhould at leaft ceafe to wonder, to 
find other nations think them as extravagant, 
as we think the manners of the Dutch and Spa- 
niards, as they are reprefented in our travellers 
books, 

Linp. I diflike not the project, and with it 
were profecuted by fomebody, that, being 
impartial, were more a friend to fables. For 
when I confider, that the name of Barbarian 
was given by the two nobleft people of the 
earth, the Greeks and Romans, not only to 
all the reft of the world, but to one another, 
though both thofe nations were highly civilized, 
and the courtly Perfians, and other voluptuous 
Afiaticks, were perhaps no lefs fo than they ; I 
doubt, that moft nations, in ftyling one ano- 
cher’s manners extravagant and abfurd, are 
guided more by education and partiality, than 
reafon; and that we laugh at many cuftoms of 
{trangers, only becaufe we never were bred to 
them, and prize many of our own, only becaufe 
we never confidered them, And we may well 
believe, that cuftom has much a larger empire, 
than men feem to be aware of, fince whole na- 
tions are wholly fwayed by it, that do not rec- 
kon themfelves among its fubjects, nor fo 
much as dream, that they are fo. 


REFLECTION VW. 
Upon a lanthorn and candle, carritd by ona 
windy night. 


S there are few controverfies more impor- 

tant, fo there are not many, that have 

been more curioufly and warmly difputed, than 
the queftion, whether a publick or a private 
life be preferable? But perhaps this may be 
much of the nature of the other queftion, whe- 
ther a married life ora fingle ought rather to 
be chofen ? that being beft determinable by the 
circumftances of particular cafes. For though, 
indefinitely fpeaking, one of the two may have 
advantages above the othet, yet they are not 
fo great, but that ipecial circumftances may 
make either of them the more eligible to par- 
ticular perfons. They, that find themfelves 
furnifhed with abilities, to ferve their genera- 
tion in a publick capacity, and virtue great e- 
nough to refift the temptations, to which fuch 
a condition is ufually expoied, may not only 
be allowed to embrace fuch an employment, 
but obliged to feek it. But he, whofe parts 
are too mean to qualify him to govern others, 
and perhaps to enable him to govern himfelf, 
or manage his own private concerns, or whofe 
graces are fo weak, that it is lefs to his virtues, 
or to his ability of refifting, than to his care of 
fhunning the occafions of fin, that he owes his 
efcaping the guilt of it, had better deny him- 
felf fome opportunities of doing good, than 
expofe himfelf to probable temptations. For 
there is fuch a kind of difference betwixt vir- 
tue, fhaded by a private, and fhining forth in 
a publick life, as there is betwixt a candle car- 
ried aloft in the open air, and inclofed in a lan- 
thorn ; in the former place it gives more light, 
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but in the latter, it is in lefs danger to be blown 
out. 


REFLECTION V. 


Upon the firft audience of the Ruffian extraor- 
dinary embafjador, at which be made his em- 
peror’s prejfents. 


See the general expectation, that there will 
be here this night a magnificent appear- 
ance, has produced one. And, ds it often 
happens in publick fhews, that the chief part 
of them 1s made by thofe, that come to feé 
them; fo here, befides them, whofe duty obli- 
ges them to attend at the folemnity, there isa 
creater concourfe of fine people of either fex, 
than any thing of this nature has for thefe many 
years occafioned. And not only many of the 
Jadies wear in their ribbands little lefs vivid co- 
lours, than thofe of their faces, and are fet out 
with jewels almoft as {parkling as their eyes; 
(which yet the courtiers ‘think were able to 
warm the Ruffian hearts, though all the ice and 
fnow of their country guarded them) but the 
men themfelves, are many of them as finely and 
as richly dreffed, as if even they came as well 
to be feen as to fee. And if the embaffador 
be, what a man of his employment fhould be, 
(and what fome fay lie is) a perfon acquainted 
with the manners of men, he cannot but know, 
that we, as other nations, value our own fa- 
fhions enough, to look’ upon men difguifed 
by the Ruffian drefs, as little better than an- 
ticks, if not as fome new kind of northern ani- 
mals, But for all this gazing throng of gau- 
dy fpectators, that were able to put an ordi- 
nary ftranger out of countenance, to appear in 
a habit differing from their’s; the embaffador, 
and thofe, that come along with hini, think it 
not fit to decline the Ruffian habit or ceremo- 
nies for the Englifh, but keep to the ceremo- 
nies ufed in Mu/covy, as ftrictly, as if the mo- 
narch of it, that jent him hither, faw them 
here; and are not difcouraged from this manly 
proceeding, by feeing themfelves ftared at for 
it by a number of gaudy {pectators, that wear 
clothes, and ufe ceremonies, fo differing from 
their’s, And whatever thofe may think of the 
embaflador, that are wont to eftimnate men by 
the fafhionablenefs of their clothes ; yet the wi- 
fer and more intelligent do not blame him, for 
refufing to difparage the fafhions of his own 
people, by appearing afhamed of them ; but 
do rather think it prudent in him, to prefer 
the pleafing of his mafter, and his own country- 
men, before the gratifying of ftrangers, fince 
it is not here, but at home, that he expects 
the recompence of his behaviour, and em- 
baffy. 

Tuus, when a Chriftian, who belongs toa 
celeftial king, and whofe citizenfhip is im bea- 
ven, being but a ftranger upon earth, conver- 
fes among the men of the world, though in mat- 
ters indifferent, there is oft-times required by 
prudence as much of compliance, as*is allow- 
ed by innocence ; yet, when there happens an 
occafion, wherein he cannot comply with the 
depraved cuitoms of thofe, among whom he 
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lives, without difobeying him, for whom he 
lives, and whofe fervant he is, or doing fome- 
thing, chat would derogate from the dignity of 
a perfon related to fuch a mafter, he will then 
lels confider, what may be thought of him by 
a multitude, than what account he is to render 
to him, who has forbidden men to follow a 
wultitude to do evil. And as he knows, that 
his reward would be much lefs than he reckons 
upon, if it were a thing to be received on earth, 
not in heaven; fo, how ftrange and unfafhion- 
able foever his conformity to the orders of his 
own fovereign may appear, he chufes rather to 
difpleafe men than God, and a¢ts, as both /ee- 
ing, and being feen by, Aim that is invifible. 


A continuation of the Discourse. 


ND this ought to be more eafy to him, 
A than their fingularity is to the Ruffians, I 
have been mentioning; for whereas thefe, if 
they be knowing, and impartial, refufe our 
modes and rites, not becaufe they are worfe, 
but only becaufe they are other than thofe of 
their country ; he refufes to conform to the 
forbidden fafhions of this world, not for their 
being different from thofe of the kingdom he 
belongs to, but for their being bad, and con- 
demned by him, that cannot err: whereas, of 
the oppofite practices, the fame infallible judge 
pronounces, by the mouth of a perfon by him 
infpired, that ¢hefe are the good things, and the 
profitable unto men, And whereas thefe ftran- 
gers fee nothing in this magnificent affembly, 
whofe fafhions they decline, fit to be defpifed, 


but fee fome perfons in it, to whom they pay a 


great refpect, and who deferve it upon another 
account, than that of their wearing crowns ; 
thofe, that are loyal to virtue, have caufe to look 
upon thofe they refufe to be like, with a noble, 
and juft indignation, as perfons that have de- 
graded themfelves, and by unworthy practices 
blemifhed, and almoft forfeited, the dignity 
of their nature, and the nobler title of Chri- 
fiians. And, whereas thefe Mufcovites are 
morally certain, that we fhall never prefer their 
fafhions to our own, the Chriftian has as great 
an affurance, that thofe, whofe practices he 
diffents from, will one day repent, that their’s 
diffented from his, and will wifh they had imi- 
tated what they now feem to fcorn. And how- 
ever, when he fhall come to the celeftial city 
he belongs to, he will be in no danger to be 
derided for the fake of piety, fince thofe, that 
deride piety, will not be admitted there. And 
as thefe Ruffians could not take a better way, 
than that of not fneaking, to avoid the having 
their rites and perfons undervalued ; fo for a 
Chriftian not to blufh at his’ unfafhionablett 
practices, feems the hopefulleft way to keep 
them and him from being fcorned, efpecially 
with thofe, who having themfelves no quality 
better than confidence, value it moft in others. 
And fure it were a very unlikely way, to keep 
others from defpifing the cuftoms of the hea- 
venly Ferufalem, for him, that belongs to it, to 
appear afhamed of them himfelf. Nor have 
pious perfons caufe to be out of countenance, 
at the fingularity even of a ftrictly virtuous de- 


portment, fince, being (as the Scripture tells 
us fuch men in general are) fellow-citizens with 
the faints and domefticks of God, they cannot 
juftly be blamed, if they afpire to be as hke as 
they can here, to thofe, whom they defire and 
hope to be perfectly like hereafter. And if the 
angels (as the Scripture in feveral places feems 
to intimate) are witneffes of our actions, the 
{malleft number of unfafhionable good men 
may, upon that fcore, fay to one another, as 
the Prophet did to his fervant, upon the ac- 
count of the heavenly hoft that furrounded 


him, Fear not, for they that be with us are 2 Kings 
more than they that be with them. And the ap- vi. 16. 


probation of thefe illuminated, happy, and 
glorious fpirits, is fure more confiderable than 
that of mortal, and, which is worfe, of fen- 
fual men, whether we confider their number, 
or their judgments. And however, the day 
will come, when thofe, that defpife their fingu- 
larity, will envy his happinefs; one welcom- 
ing {mile from Chrift will make him amends 
for all the fcornful fmiles of finful men; and 
the fentence of abfolution, and blifs, folemnly 
pronounced before God, angels, and men, 
will not only recompenie him for the world’s 
dif-efteem, but fhew, that he did not deferve it. 


REFLECTION VI. 


Upon the fight of rofes and tulips growing near 
one another. 


T is fo uncommon a thing to fee tulips laft 
till rofes come to be blown, that the feeing 
them in this garden grow together, as it de- 
ferves my notice, fo methinks it fhould fuggeft 
to me fome reflection or other on it. And 
perhaps it may not be an improper one, to 
compare the difference betwixt thefe two kinds 
of flowers, to the difparity, which I have often 
obferved, betwixt the fates of thofe young la- 
dies, that are only very handfome, and thofe 
that have a lefs degree of beauty recompenfed 
by the acceffion of wit, difcretion, and virtue: 
for tulips, whilft they are frefh, do indeed by 
the Juftre, and vividnefs, of their colours, more 
delight the eye than rofes; but then they do 
not alone quickly fade, but as foon as they 
have loft that frefhnefs, and gaudinefs, that 
folely endeared them, they degenerate into 
things not only undefirable, but diftaftetul ; 
whereas rofes, befides the moderate beauty 
they difclofe to the eye, (which is fufficient 
to pleafe, though not to charm it) do not 
only keep their colour longer than tulips, 
but when that decays, retain a perfumed 
odour, and divers ufeful qualities, and virtues, 
that furvive the fpring, and recommend them 
ali the year. Thus thofe unadvifed young la- 
dies, that becaufe nature has given them beau- 
ty enough, defpife all other qualities, and 
even that regular diet, which is ordinarily re- 
quifite to make beauty it felf lafting, not only 
are wont to decay betimes, but as foon as they 
have loft that youthful frefhnefs, that alone 
endeared them, quickly pafs from being ob- 
jects of wonder, and love, to be fo of pity, if 
not of fcorn; whereas thofe, that were as fol- 
licitous to enrich their minds, as to adorn a 
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faces, may not only with a mediocrity of beau- 
ty be very defirable, whilft that lafts, but not- 
withftanding the recefs of that, and youth, 
may, by the fragrancy of their reputation, 
and thofe virtues and ornaments of the mind, 
_ that time does but improve, be always fuffici- 
ently endeared to thofe, that have merit enough 
to difcern and value fuch excellencies; and 
whofe efteem and friendfhip is alone worth 
their being concerned for. In a word, they 
prove the happieft, as well as they are the 
wifeit, ladies, that whilft they poffefs the defi-. 
rable qualities, that youth is wont to give, ne- 
glect not the acquift of thofe, that age cannot 
take away. 


REFLECTION VIL. 


* Anun- (Taken out of the 24 book of the * martyrdom 


of Theodcra, and turned into an Occafional 
Meditation, ) 


Upon the Sight of a branch of coral among a 
great prince’s collection of curiofities. 


HE prefent and future condition of a 
Chriftian, efpecially of a martyr, is not 
ill reprefented by what we take notice of in co- 
ral; for whilft that fhrub yet lives, and re- 
mains faftened to its native earth or foil, it 
grows in an obfcure region of the world, and 
is perpetually furrounded, and over-flown, by 
the brackifh and unpleafant waters of the fea, 
and oftentimes expofed to the irregular agita- 
tions of its waves. Befides, the fubftance of 
this plant (as thofe that fhould know inform 
us) 1s but foft and tender under water, and its 
colour but fad and unlively : nor is it, like the 
tultp or che rofe-bufh, adorned with any plea- 
fant verdure, and much lefs does it flourifh 
with gaudy colours. And whilft it remains 
under water, the excellency of tt does fo little 
difclofe it felf, that men fail over it without 
fufpecting or dreaming they have any thing of 
precious under their feet; and by the fifhes, in 
whofe region, or rather element it grows, it 
is pafled by wholly unregarded: but when this 
unheeded coral comes to be torn off from its 
root, and plucked out of his foil, and fo is 
killed in the capacity of a plant, it then ex- 
changes the dark and unquiet place it was con- 
fined to, for amore elevated and lightfome 
region; and inftead of fharing the fate of 
common fhrubs and flowers, firft to degene- 
rate into fading ‘colours and offenfive fmells, 
and then to perifh, either by rottennefs or fire, 
our coral, by the violence offered to it, acquires 
a delightful rednefs, together with a folidity 
and a durablenefs, that makes it a thing {fo 
lovely and immortal, that it ferves for an orna- 
ment for the cabinets of the curious; and 
what itupid fifhes do not at all regard, thofe 
nobler creatures, men, do fo highly prize, 
that oftentimes it finds place even among the 
rarities of princes. 

Tuus, a true Chriftian, whilft he is yet 
confined to the region of the aninjial life, lives 
oftentimes in an obfcure and low condition, 
and far from that profperous ftate, wherein the 
world’s favourites are wont to flourifly: he is al- 
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moft perpetually expofed to preffures and af- 
flictions ; and either moft men confider him 
not at all, or thofe, that look at his outfide on- 
ly, are apt to defpife him, becaufe it is fo home- 
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ly. And he is not only in fuch a (feemingly © 
forlorn) condition, as made the Pfalmiftcom- . 


plain of himfelf, that a//] the waves paffed over 
him; but (like thofe plants of coral, that, not 
growing fo near the fhore, are conftantly co- 
vered with water, as well as fometimes difor- 
dered by ftorms) the calamities, that do, as it 
were, overwhelm him, are never altogether 
removed, even in the intervals of thofe tempe- 
{tuous fits; which increafe his diftreffes: but 
when the violence of ficknefs, or the fury of a 
perfecutor fhall have taken away his life, he 
muft be then tranflated into a higher and hap- 
pler region, afflictions and diftreffes will be all 
left behind. And when the fenfual idolizers 
of their bodies fhal] be condemned to have 
thofe as Joathfome as were their minds, and 
as reftle{s as their guilty confciences, his body 
will obtain new and glorious qualities like that 
of his redeemer, and his foul thal] find no lefs 
happy a transfiguration ; the mortal part will 


be fwallowed up of life, that perfetion, which is 4. 


2 Cor. v. 


but in part, foall be done away. And thefe newly +e dvnrey, 


acquired excellencies of the whole man will 
never after vanifh or decay. And he, that lived 
unregarded by the ftupid inhabitants of the 
earth, fhall be joyfully welcomed into the bleft 
fociety of celeftial {pirits; and, what is infinite- 
ly more, be gracioufly welcomed and dignified 
by the Son of God himfelf. Men fhould not 
therefore, by a Chriftian’s prefent ftate, take 
their meafures of his future fate, but rather 
fhould remember, that he, who faid of fuch, 
They fhall be mine in the day when I make up my 
*/pectal treafures, is one, whofe eftimate of per- 
fons and conditions we may fafely rely upon, 
fince he is able to make any of them infallibly 
fuch as he pleafes to pronounce them, and con- 
{equently we may look upon the conftant Chri- 
{tian’s differing condition, with his eyes, that 


Mal. iif, 
17. 
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faid, We are now the fons of God, and it does 5 Joh. iii. 
(not indeed) yet appear what we fhall be, but we 2. 


know, that when he fhall appear, we fhall be 
like HI M; who would be like himfeif alone, 
did not his goodnefs vouchfafe to exalt thofe 
that love him, to a likenefs, which makes them 
very unlike the glorioufeft things we here ad- 
mire, by incomparably tranfcending them. 


REFLECTION. VIII. 
Upon the fight of the effects of a burning-gla/s. 


T ts a fault incident to many good men,-to 
be too much’ indifpefed to entertain the 
precepts of virtue, as fuch excellent things de- 
ferve, in cafe, thofe, that teach them, do not 
practife them. There are too many, that do 
not think themfelves obliged to take even the- 
wholefomeft advice from thofe, whom they fee 
more careful to give it others, than to follow 
it themfelves. And fome of them are fonice,: 
that they will fcarce read:a book of devotion, 
unlefs it come, like that St. Fobx eat in the 4 
pocalypfe, from the hand of an angel. But for 
my part, though I hope I both value and de- 
jire 
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it might afford them fome confolation in it, that 


fire religious -preachers as much as the reft of 
my brethren, yet I think it would be much to 
the injury of Scripture and of reafon, if we 
fhould fuffer the perfonal faults of men to keep 
them from doing that good, their nature fits 
them for. The etymology of the gofpel im- 
porting its being welcome news, it is pity, that 
any one that teaches it fhould not have‘a title 
to the character David gave Abimaaz, of whom 
he faid, that be is a good man, and brings 
good tidings. But my defiroufnefs of piety in 
a preacher is more for others fake than mine. 
For I know not why truth, which is an intel- 
lectual thing, fhould lofe its nature by any 
moral vicioufnefs in the propofer. I’ know 
there is fomething extraordinary in the cafe of 
Noah, who awoke from his wine, and immedi- 
ately prophefied, and yet the event verified his 
predictions. Our Saviour inftructing his dif- 
ciples about the Scribes and Pharifees, who 
fat in Mofes’s chair, at the fame time com- 
mands them to conform to their do@&rine, when 
he forbids them to imitate their example. The 
wife-men did not the lefs find Chrift at Betble- 
hem, though the priefts and Pharifees fent them 
without accompanying them thither. And 
the Affyrian general was cured of his leprofy 
by following the Prophet’s prefcription con- 
veyed him by that Gebazi, who, by his un- 
worthy carriage in that bufinefs, tranfplanted 
(if I may fo fpeak) that foul difeafe into him- 
felf and his pofterity. I will therefore confider 
fermons more than preachers: for as in a burn- 
ing-glafs, though the fun-beams do but illu- 
{trate, not heat, it in their paflage, they may 
yet, ‘by its affiftance, kindle fubjects, that are 
more difpofed to receive their action : fo thofe 
very truths and notions of a Jearned preacher, 


_ which do but enlighten him, may inflame his 


hearers, and kindle in their hearts the love of 
God. And as if a perfume be fet on fire by 
the beams projected through a burning-glafs 
(which they do not fo much as warm in their 
paflage) the fcent is no lefs odoriferous and 
grateful, than if it had been produced by an 
actually burning coal. So neither is chat de- 
votion, which is kindled by the eloquence of an 
indevout preacher, any whit the lefs acceptable 
to God for their not being themfelves affeéted 
with the zeal they beget in others. And what 
the book of Kimgs relates of Ekij/ha’s bones, 
contains a fat greater miracle in the hiftorical, 
than in the allegorical fenfe, in which it is no 
fuch wonder to fee a man raifed to life by a 
dead prophet. 


REFLECTION Ix. 
Upon the finding a horfe.fooe in the high-way. 


HIE common people of this country 
have a tradition, that it isa lucky thing 
to find a horfe-fhoe. And though it was to 
make my felf merry with this fond conceit of 
the fuperftitious vulgar, I ftooped to take this 
up; yet now I obferve in it a circumftance, 
that may, for aught I know, fomewhat jufti- 
fy the tradition. For I take notice, that 
though horfe-fhoes are by travelling worn out, 
yet if they had a fenfe of their own condition, 
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the fame journies, that wafte them, make them 
both ufeful and bright. Whereas, though the. 
horfe-fhoe I have taken up have not been con- 
fumed upon the account of travelling, ir has 
been eaten up by ruft, which waftes it as well 
as attrition would have done, but does ndt give 
it the luftre it would have received from that. 
I mieet with many, who, very unmindful, that 
he, who was juftly ftyled the wifeman, whofe 
courifel it was, that what ever our hand finds to 
do, we fbould do it with all our might, €Fe. 
make it the main bufinefg of: their life mere- 
ly to lengthen it, that are far more folicitous 
to live long, thari well, and would not under- 
go the leaft labour, or endure the leaft hard- 
fhip, to do the greateft good, but had ra- 
ther lofe an hundred opportunities of ferv- 
ing God, or obliging men, than an enter- 
tainment, or an hour’s fleep, and all this 
under the pretence of minding their health, 
and complying with the dictates of felf-pre= 
fervation, But I have often obferved LOO; 
that even thefe jolly people, that feldom have a 
ferious thought, but how to avoid ferious im- 
ployments, may, by making their whole lives 
a fucceffion of divertifements, or rather a con- 
{tant diverfion from the true end of them, 
make their lives indeed thereby ufelefs, but not 
at allimmortal. And truly, fevers, pleurifies, 
and other acute difeafes, that are home-bred, 
befides thofe numerous fatal ones, that are 
caught by contagion, and a multitude of ca- 
fualties, do cut off fo many before they reach 
old age, in comparifon of thofe, that the dili- 
gence, and induftry, impofed by religion, or 
curiofity, deftroy, that I think fo great a fear 
of ufing the body for the interefts of the foul, 
and of him to whom we owe both, does very 
little become his difciples, who faid, that it 
was bis meat to do the will of God that fent him, 


and to accomplifh bis work. The trouble of Johniv. 


thirfting, and {weating, and undreffing, would 3+ 
to an ingenious man be but juft recompenfed 
by the bare pleafures of eating, and drinking, 
and fleeping : to confine an honeft and inquifi- 
tive perfon from thofe, which he looks upon as: 
the almoft only manly employments, the exer- 
cife of virtue, and the purfuit of knowledge, by 
telling him, that fuch a forbearance may pro- 
tract his life, is to prorhife a thing upon a con- 
dition, that deftroys the end and ufe of it; and 
he will look upon it, as if you fhould offer him 
a horfe, provided he will not ride him, or a 
perfpective-glafs, upon condition he fhall nos 
draw it out, for fear the air fhould, as it fome- 
times does, impair the glaffes. A heaven-born 
foul would fcarce think it worth while to ftay 
here below, if its work muft be, not to employ 
the body, but totend it. Thofe, that are fo 
unréafonably afraid to {pend their fpirits, are 
in fome regards lefs excufable than mifers them- 
felves ; for though both hoard up things, that 
cannot be better injoyed, than by being parted, 
with, the chief ufes for which they were in- 
trufted with them ; yet in this, thofe I blame 
are more cenfurable, than the covetous them- 
felves, fince thefe, by their niggardlinefs, can 
avoid {pending their money, but the others, 
by 
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by their lazinefs, cannot avoid the confump- 
tion of their time. I knowa man may be pro- 
digal of hin.felf, as well as his eftate ; and that 
botn thofe prefufions are faults, and therefore 
fic to be declined. But if I could not fhun 
both the extremes, certainly, fince we all 
muft die, and the queftion 1s not, whether 
or no we will live for ever, (for the moft, that 
can be hcped for, is not to be privileged 
from death, but only to be longer rcprieved) 
but whether we will rather endeavour to lead 
a life, mean, and unprofitable, a few more 
days, or a glorious life, for a fomewhat lefs 
number of them? I fhould rather chufe to {pend 
my life quickly,. than ufelefsly 5 for he, that lays 
out himiclf for eternity, if he lole any portion 
of his time upon that account, is the fooner 
put into poffeffion of an inexhaultible ftock 
of it; whereas thofe, who, that they may live 
long, meanly forgo the ends of living, and 
feek, by Jazinefs, to protract an infignificant 
{tay on earth, would, fhould they reach their 
aim, add rather to their years than to their 
life. 


REFLECTION X. 


Upon the fhop of an ugly painter rarely well flored 
with pidures of very bandjome ladies. 


Genorio, Linpamor, EusEBlus. 


ERE isadeceitful fhopof beauty, 
where many, that come but to 
wonder, mect with love,.and even when they 
buy not what thcy like, pay their hearts for 
it; the fhop being to well turnifhed, that beau- 
ty fecms here to have affumcd all the varicty of 
features, and complexions, fhe can be drcfied 
in, and fo exquifitely to have fitted all ga- 
zers with proportionate and attractive objects, 
that nothing but an abfolute incapability of 
love is here able to proteét them from that 
paffion, which, not to refent among, fo many 
infpiring wonders, were one. If in thefe faces, 
the originals equal the tranfcripts; if art have 
not flattered nature, and attempted more to in- 
ftruét than imitate her; and if the painter have 
not eleéted, rather to have his pieces liked, than 
like, here are apologies for love, that can pro- 
cure it, not only pardons, but profelytes. I 
muft (in that cafe) add, that there are more 
funs than one, whofe brightnefs, even by re- 
fle€tion, can dazzle; here are princeffes more 
illuftrious for the blood, that lightens in their 
cheeks, than for that, which runs in their veins, 
and who, like vi€torious monarchs, can con- 
quer ata diftance, and captivate by proxy. 
Euses. I fear, Genorto, that you are fo 
tran{ported with your text, that you will quite 
forget (if ever you intended it) to make a ho- 
mily upon it: for you talk at fuch a rate, as if 
you were about to lofe, to the pictures of Ia- 
dies, the liberty, your friend Mr, Boyle would 
be thought to have ever defended againft their 
originals, and fancied, that it might add to 
the other refemblances you fo admire betwixt 
them, if both of chem were made enemics to 
ferioufnefs. 
Vou. II. 
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Linp. I prefume, Gezorio will willingly al- 
low me to ferve him at this turn; for whe- 
ther or no he meant us a reflection, jome 
charmsor other he has met with in thefe pictures, 
feem to have fo arrefted his thoughts, as well 
as his looks, that we fhall not have them hafti- 
ly delivered from fo pleafing a captivity; and 
the knowledge I alone, of us three, have of the 
drawer of thefe pictures, fupplies me with a 
circumf{tance, without which, I fhould not, when 
Eufebius 1s by, offer at an occafional medita- 
tton. Butupon this advantage, I fhall vencure 
totell you, that the thing I was confidering, 
was, that chough the limner have drawn fome 
pieces, as handfome as lovers think, or with 
their miftreffis, and fome (as they tc]l mej fo 
like, that an actual confrontation of the arrift’s 
works, and nature’s, would fearce diitinguifh 
them, (fince the former would appear to dif- 
fer from the later, but in that filence, which 
the Jater’s admiration, to fee themfelves fo per- 
fectly reprefented, would impoic) yet 1s the 
painter himfelf fo deformed a creature, that he 
might draw a lovelier face even than any here, 
by drawing one perfectly unlike his own, A- 
Jas ! this difclofes the difference there may be 
betwixt the being able to write fine characters 
of virtue, and the pofleffing of it. How ri- 
diculous fhould I efteem this limner, if with all 
this uglinels, he fhould efteem himfelf hand- 
fome, becaute his pencil can draw faces that 
are fo! As abfurd were it for us, to grow proud 
of our devout compofures, and fancy piety ours, 
becaufe our difcourfes can poffibly inamour o- 
thers of it. The devil fometimes does unmo- 
Icftedly fuffer us to write well, if he can but 
perfuade us we need do no more, and that 
good pens may difpenfe us from good actions. 
Our paper- wars againft vices are oftentimes 
like sMlexander’s againf{t the neighbouring na- 
tions, not out of hatred, but glory, not to ex- 
tirpate, but to conqucr them, and manifeft to 
the world the fufficiency of our parts, by a vic- 
tory, after which we often treat the vanquifh- 
ed enemy with greater courtefy, chan thofe, 
whofe quarre] we undertook. Difcourfes a- 
gain{t vices may be as well indited by vanity, 
as by zeal, and mcant to exprefs wit, not per- 
fuade piety. And if (as it chanceth but too 
frequently) we grow proud of them, we do, 
like witches turning exorctfts, only comply 
with Satan to caft out the devil. 

Euses. To fecond your pious reflection, 
Lindamor, with fome thoughts furtable to my 


profeffion, I will add, thatin the cafe you put, Jude. viii, 
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it happens to us as it once did to Gideon, who, 24, 25, 
of the fpoils of God and Tfrael’s conquered ene- 26, &c: 


mies, madean idol, which proved, inthe end, 
his, and his houle’s fnare. It was a moft in- 
{truétive check, and divine admonition, that 
our Saviour gave’ his Apoftles, when, in the 
account they. brought him of their embaffy, 
they joyfully related their excercifed power, of 
difpoffeffing devils ; otwithftanding (aniwered 
Chrift) in this rejoice not, that fpirits are fub- 
je to you, but rather rejoice, that your names 
are written in heaven. In effeét, though Fudas 
were one of the perfons, invefted with this mi- 
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raculous power of cafting devils out of others, 
yet we read, that Satan afterwards entered into 
Judas, and that it bad been good for him, that 
be had never been born. And though, as So/o- 
mon tell us, be that winneth fouls, is wife, yet 
it is he only, that fhall do, as well as seach, the 
commandments, that hall be called great in the 
kingdom of beaven. And the judge himfelf in- 
forming us, that,at the world’s laftday, many 
will plead their baping in bis name not only pro- 
phefied or preached, but caft out devils, and 
ihall yet be difclaimed by him, fufficiently in- 
timates, that it is as poffible, as unavailable, 
to do many wonderful works (for religion) and 
to be workers of iniquity, The true Chriftian 
fhould, Lindamor, be willing to impart any 
ufeful difcoveries, thatGod fhall pleafe to vouch- 
fafe him; but he will ever confider the takingeft 
notions he can frame of virtue, more as engage- 
ments to it, than arguments of it: and fince 
there is not any thing, in which charity ought 
more to begin at home, than in devout inftruc- 
tions, he will endeavour to make himfelf as 
much piety’s votary, as advocate 3 to imitate 
thofe truly wifemen, that, as they informed thofe 
of Ferufalem of the ftar they had feen in the 
eaft, did themfelves follow it, till ic brought 
them unto Chrift; to entitle himfelf to that of 
our Saviour, a good man out of the good treafure 
of bis heart, brings forth good things: and (fi- 
nally) to take his celebrations of virtue from 
his experience, not his fancy ; as nurfes firft 
feed themfelves, to nourifh their fucking in- 
fants, to whom they give no meat, which they 
have not in their own breafts firft digefted into 
milk, left (like the carpenters, that toiled to 
build the ark to fave Noah from the deluge, 
themfelves perifhed in,) when he has preached to 
others, be bimfelf fhould prove 4 caft-away. 


A continuation of the difcourfe. 
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thing to be able to convert the 
meaneft things to the nobleft ufes, and make 
whatever one pleafes fubfervient to piety, by 
fkilfully imploying even flight and unpromifing 
occafions, to reprefent her, with the advan- 
tages of a varied and furprizing drefs, whereby 
you may procure that virtue lovers, and your 
felves friends: for her votaries are fo ingenuous 
and difinterefted in their amours, that they have 


URE, gentlemen, it is a happy 
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as well a kindnefs for their rivals, as their 
miftrefs, 

Lino. I will not deny, but that there may 
be perfons fo inflamed with heavenly love, that 
their devotion is able, like the laft fire, that 1s 
to refine or deftroy the world, to turn all things 
into fuel for its victorious fames ; and who, 
when they are once ingaged in meditation, can 
make their pious thoughts excite themfelves 
and flame up higher, and higher, without the 
affiftance of other incentives, than what their 
own fervency procures them ; as it 1s obferved, 
that when the fire has feized upon a town, by 
how {mall a fpark foever it have been kindled, 
if the flame come to be very great, though 
the air be very calm, the fire it felf will pro- 
duce a wind, that without the help of bellows 
fhall ftrongly blow it, and make it blaze the 
more, and afpire towards heaven. But, Ge- 
norio, whenever (for I anfwer but for my felf) 
Ifhall meet with any fuch happy contemplators, 
I fhall have the juftice to be one of their admi- 
rers, without having the vanity to pretend to 
be one of their number. 

Euses. And I, for my part, fhall tell you, 
Genoria, that though there may be divers cha- 
ritable perfons, befides your felf, that by’ the 
expreffions it becomes me to ufe in forme of my 
meditations, and other compofures of the like 
nature, may be apt to fancy that Lammy felf 
as devout as I endeavour to make my readers, 
yet you muft not imagine that my mind, like 
one of thofe writings, has no other thoughts 
than religious, or at leaft moral ones ; for thofe 
may be the productions, not of a conftant 
frame of mind, but of occafional fits of devo- 
tion: and you may read agreater number of 
fuch reflections in an hour than, perhaps, I have 
made in amonth, not to fay inayear. And 
I muft ingenuoufly confefs to you, that I think 
it more eafy to make ten good fermons than to 
practife one, and to declaim againft all fins 
than to relinquifh any: there goes much lefs 
{elf-denial to conform to the precepts of Cicero, 
than to thofe of Chrift ; and I find it fo much 
lefs difficult to excite other men’s paffions, than. 
to command my own, that if you will not fuffer 
your charity too much to injure your judgement, 
you muft look upon the devouter paflages you 
may have met with among my compofures, as 
expreflions of what I aim at, rather than of what 
I practife. 


Ain. 


An Account of a very odd monftrous Calf ; 
the Philofophical Tranfactions, N° 


B Y the fame noble perfon {Mr. Boye] was 
lately communicated to the Royal Society 
an account of a very odd monftrous birth, pro- 
duced at Limmington in Hampfbire, where a 
butcher, having: cauféd acow (which caft her calf 
the year befor€) to be covered, that fhe might 
the fooner be fatted, killed her when fat, and 
opening the womb, which he found heavy to 
admiration, fawin it a calf, which had begun 
to have hair, whofe hinder legs had no joints, 
and whofe tongue was, Cerberus-like, ttiple, 
to each fide of his mouth ‘one, and one itt the 


printed firft in 
I. p. 10. Anno 166s. 


midft: Between the fore-legs and the hinder- 
legs was a great ftone, on which the calf rid : 
the fternum, or that part of the breaft, where 
the ribs lie, was alfo perfect ftone ; and the 
ftone, on which it rid, weighed twenty pounds 
and a half: the outfide of the ftone was of 


greenifh colour, but fome {mall parts being, 


broken off, it appeared a perfeét free ftone. 
The ftcne, according to the letter of Mr. David 
Thomas. Who fent this accotint to Mr. Boyle, 
is with Doctor Haughteyn of Saltsbury, towhom 
he alfo feferted for further information. 


‘ 
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Ain Obfervation imparted to the noble Mr. Boyle, 6y Mr. David Tho- 
mas, touching fome particulars further confiderable in the Monfter, 
mentioned above; printed firf in the Philofophical Tranfactions, 


IN TT. p: 2c. 


that faw the monftrous calf and ftone, 
within four hours after it was cut out of the 
cow’s belly, that the breaft of the calf was not 
{tony (as wrote) but that the fkin of the 
breaft and between the legs of thea neck (which 
parts lay on the fmaller end of the ftone) was 
very much thicker, than on any other part ; 
and that the feet of the calf were fo parted, as 
to be like the claws of a dog. The {tone 


i PON the ftricteft inquiry, I find by one, 


I have fince feen; if is biggef at one end 
than the other; ofno plain fuperficies, but full 
of little cavities, The ftone, when broken, is 
full of ftnall pebble ftones of an oval figure : 
its colour is grey like free-ftone, but intermixt 
with veins of yellow and black. A pattof icI 
have begged of Dr Haughteyn for you, which I 
have fent to Oxford, whither a more exact ac- 
count will be conveyed by the fame perfon. 


N E W 


227 


ree Google 


2.2.8 


EXPERIMENTS 


OBS ER V 


ATION S 


TOUCHING 


CO 


LD, 


An Experimental Hiftory of Cop begun. 
To which are added, 


An ExaMEN of ANTIPERISTASTS, and an 
Examen of Mr. HOB BES’s Do&trine about COLD. 


Whereunto is annexed an Account of Freezing, brought into the 
Roya Society by the learned Dr. C. MERRET, a Fellow of it. 


Together with an. 4P PEND IX, containing fome promifcuous 


Experiments and 


Obfervations relating to the precedent Hiftory of COLD. 


Non jingendum, aut excogitandum, fed inveniendum, quid natura Jaciat, aut ferat. Bacon. 


The Publither 


GREAT progrefs having been made 
A at the prefs in the fecond edition of the 
B. Hiftory of Cold, before the author was 
acquainted with it, he did not think fit to make 
any alteration of the former edition, but left 
it to come forth this year, juft as it was printed 
feventeen years ago, viz. in the year 166s, 

For the fame reafon, thé author declined 
making any alteration in the introduétory pre- 
face; whofe prolixity feemed very excufable, 
becaufe it was not barely a preface to the par- 
ticular book, whereunto it was prefixed, but (as 
the titie was defigned to intimate) contained 
divers cofiderations introductory to the Hiffory 
ofCold in general, and .fuperadded divers ex- 
periments and obfervasions to thofe, that were 
delivered in the hiftory itfelf, 

Tue author thinks he may juftly hope, that 
equitable readers will not look upon the ther- 
mometrical difcourfes, that are premifed to the 
Eitftory of ‘Cold, as unfit to appear again with 
it; though fome of the particulars, that are 
there delivered as paradoxal, are now acknow- 
ledged for truths by moft of the Virtuofi ; and 
others, that are propofed as new obfervations 
and practices, are, at prefent, come into com- 
mon ufe among the curious. For the ancient 
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to the Reader. 


date of thefe difcourfes will eafily make it ap- 
pear, that the things they mainly confifted of, 
were then novelties. And he hopes it will not 
difparage them among the equitable readers, 
that many have fince thought fit to embrace 
the opinions, and make ufe of the practices, 
there propofed. 

Bur it will be now expected, that fome- 
what fhould be faid about the following Ap- 
pendix, wherein the author is very fenfible, 
that he ftands more in need of the reader’s 
equity and favour. For, not being follicited 
to make a fecond edition, (after men’s curio- 
fity and the fire of London had difperfed or 
deftroyed the firft) till want of leifure made 
him unwilling, and want of health almoft un- 
able, to revife and profecute that work ; he 
threw afide the particulars he intended to add 
among other loofe papers, where for many 
years they lay neglected, and probably there 
were divers of them loft: fo that when the 
ftationer and feveral other perfons were pref- 
fing to have a new edition of the former Hi- 
Jtory of Cold, and gave the author notice, that 
a good part of ic was already printed off, and 
waited tor fome additions, that they earneftly 
defired, he had much ado to retrieve any coh- 

fiderable 
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fiderable number of notes ; moft of which too 
being occafionally written, when he could not 
get one exemplar to collate them with, (the 
itationer himfelf having not fo much as one 
book: left) it was almoft neceffary, that many 
of them fhould be fo written, as to be eafily 
and {moothly joined to the titles of the for- 
merly publifhed hiftory. So that the author 
(who at that time was much indifpofed) hav- 
ing neither health nor leifure to put this chaos 
of loofe memoirs into fome order, defired a 
learned friend to take upon him the trouble of 
doing it for him: yet it was not poffible, for 
all that ingenious perfon’s care and diligence, 
to give a good method and fmooth connexion 
to fo confufed an heap of particulars ; all that 
the difficulty of the attempt permitted him to 
do, being to refer the particulars, as near as 
might be, to the refpective titles they feemed 
moft to belong to, 

Ir remains, that the reader be told, whence 
the materials have been taken, whereof the 
following Appendix doth confift : fome few of 
them have been drawn out of printed books, 
becaufe cold (in itfelf, a fubjeét barren enough) 
has been left fo uncultivated by claffick au- 
thors, that, according to our judicious Veru- 
lam’s advice, it was not thought fit to caft 
away any credibly-related matter of fact, that 
might add to the hiftory of it. But the greater 
number by far of the following particulars was 
taken from the relations of navigators and 
travellers, whom the author had the curiofity 
to conlult about the phenomena of cold, they 
had met with. And for the better gaining of 
{uch informations, he became an adventurer in 
that, which is commonly called the Company of 
Hudfon’s Bay; to which thofe that are from 
time to time fent from London, do, either in 
their voyages thither and back again, or in 
their ftay in that frozen country, not unfre- 
quently meet with confiderable, though unwel- 
come effects of cold. But two perfons there are 
above the reft, from whofe anfwers the author 
drew the confiderableft part of the following 
Appendix, One was an ingenious Englifh phy- 
fician, dead many years fince, that was archia- 
ter to the then Ruffian emperor ; for whom 
our author having furnifhed this phyfician with 
fome pleafing, and yet effectual, chymical me- 
dicines, that were very well liked, and nobly 
rewarded by the Czar, the author defired, as his 
recompenfe, to have fome obfervations about 
cold (whercof he fent a lift) made in Ruffia,and 
efpecially at the city of Mo/cow, where the phy- 
fician, attending his mafter, refided. The 
anfwers to Mr, Boyle’s queries were, by mif- 
fortune, not fent by themfelves, but in feveral 
letters intermingled with fo many other paffa- 
ges, relating to the Ruffian monarch’s govern- 
ment, religion, ce. that to put them in the 
writer’s own words (which was thought the 
faireft and fureft way to prevent miftakes) fome 
of them muft be difmembered from the context, 
and fo muff appear as torn and incoherent rags, 
and confequently to the great difadvantage 
of the papers they are made parts of. The 
other principal informations, to be met with in 
this Appendix, the author received in divers 
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conferences he procured with an ancient fea: 
captain; who was looked upon as the greateft 
navigator into the Northern feas, that has been 
known 3 upon which account his majeity him - 
{elf had the curiofity to fend for him, and dif- 
courfe with him. This lufty old man had 
made above thirty feveral voyages into the fri- 
gid zone and being then (as he {till is, if he 
be yet alive) in the fervice of the company of 
Fludfon’s Bay, was, upon that account, the 
more willing, and the more free, to make 
anfwer to the author’s: queftions, even when it 
required the difcovery of his moft fecrer obfer- 
vations, And, that this preface may not be 
altogether ufelefs to the defign of thé hiftory 
it belongs to, I fhall add, on this occafion, 
that the author having been vifited by the prin- 
cipal perfon, that ventured to winter inHlud/on’s 
Bay (where the ingenious gaptain Fames, often 
mentioned in the foregoing hiftory, found it 
almoft, if not quite, as tigoroufly cold, as the 
Hollanders found Nova Zembia) he was parti- 
cularly inquifitive to learn of this perfon, how 
he was able to fupport the extreme rigours of 
the cold all the winter long: to which inquiry 
the navigator anfwered, that the cold was fcarce 
fufferable the firft year he fertled there ; but 
that aftewards they had found an expedient to 
make their wintering not only tolerable, but 
comfortable enough. And being prefled to 
name this expedient, he ingenuoufly confefled 
ic to be this; that they dug fo deep into. the 
earth, where they thought fir to ere¢t their win= 
tering-houfe, that about one half of thei man- 
fion, and that part, wherein they dwelt them- 
felves, was built under ground 3 by which means 
the cold air could not laterally pierce into it, 
fo that they flept warm enough, and in the 
day-time could keep themfelyes from exceffive 
cold, as long as they continued in that fubter= 
ranean part of their haufe. 

Tue following papers having been fent away. 
to the prefs, without being reviewed by the 
author after the particulars, that compole this 
Appendix, were ranged in the order they now 
appear in 3 when afterwards he received them 
all at once as they now ftand printed, hefound 
(not without being troubled at it) that to com- 
ply with the defign of referring particulars to 
their proper heads, fome paflages in this new 
model of them had loft their dependencies, or 
the connexons they had in the papers whence 
they were taken, As for inftance, the governour 
of Smolenfco,.ypon the borders of Poland and 
Ruffia, though not here called by his own name, 
is mentioned as a perfon formerly nominated ; 
which might well be done in the papers, whence 
this particular was extracted, becaufe he had 
in them, before that, been quoted by the name 
of Lieutenant-Genera]l Drummond. Nor is thiss 
(it is feared) the only paflage, wherein, theal- 
moft neceffary diflocation of particulars; that 
beforeihad.a manifeft connexion, may need the 
réader’s pardon, which is therefore begged by, 
the author ; who yet hopes, that thefe paflages 
will not be found numerous, and that an ar- 
tentive reader will, by circumftances, eafily 
enough difcern what things are his own, and 
thofe comparatively few, that might have been 
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more exprefly delivered, .as recerved from o- 
thers. This inconvenience was: not efpied, till 
ic was too late to prevent tt. 

Some few particulars in the following Ap- 
pendix may perhaps be found coincident, as to 
the main, with fome paffages of the book it 1s 
annexed to, and yet differing in fome circum- 
ftances. But thefe the author thought it can- 
did not to fupprefs, becaufe in hiftorical mat- 
ters truth is the thing, that is to be principally 
regarded : befides, that in thefe points, wherein 
the relations of the hiftory and of the Appen- 
dix agree, they will mutually confirm each o- 
ther, (which in matters, whereof few trials or 
obfervations are yet extant, is a thing of no 
fall rnoment;) and thofe circumftances, that 
may fuggeft limitations or cautions, may be of 
good ae in the Philofophick Hiftory of Cold, 
and engage the curious to make a farther 
fearch by heedful and repeated trials. 

Tue author had divers other papers, that 
might have enriched the prefent Appendix, if 
the confufion, that was occafioned among his 
manufcripts, by a fudden fire, that obliged him 
very haftily to remove them after midnight, 
had not fuppreffed them, (and which he-hath 
elfewhere complained of, as very prejudicial 
to him in reference to other tracts) at leaft till 
another opportunity. But without the pro- 
fpect of a larger appendix, the printer wanted 
not encouragement to prefs for a fecond edi- 
tion, by the favourable reception, that was given 
to the firft by divers learned men, not only at 


_. home but abroad: where Monfieur Da Hamel, 


famous for many curious and elaborate pieces, 
in one of his learned treatifes, gives this cha- 
racter of the foregoing hiftory : Cum anno fupe- 
riore inciderim in librum de frigoris biftoria, 
ab illuftri &S dottiffimo viro D. Boyle compofitum, 
quo argumentum, & philofophis pené tntatium, 
tam diligenter {9 erudité pertratiavit, ut vix 
guicquam accuratius fperari pofit. Du Hamel 
Corp, Aff. Cap. de Frigore. And fince him an 
ingenious doctor of phyfick, (that in a cold 
climate has written, though not copioufly, yet 
Jearnedly and ex profeffo, of cold) fpeaks thus 
of our author and of his hiftory : Agmen hoc 


"ETAT the reader may not wonder to 
‘find the following dialogue. cited in the 
hijtory of Cold, whereunto neverthelefs it is 
fabjeined ; he is to be informed, that a fection 
about Antiperifiafis was really both written and 
tranferibed: before any part of that’ hiftory was 
fent to the prefs. But finding, that the ac- 
ceffion of new particulars had fo much {welled 
it, that it was unfit to pafs (as I firft defigned 
it fhould) for one of the titles of- the AzPory 
af Cold, ¥ judeedit convenient to fever it 
from the reft, upon’ the“{core ofits bulk, and 
yet annex it to them upon the account of thofe 
many hiftorical paffages in it, that belong to 
the fame fubjeét, that is handled in thofe fec- 
tions. The reader will quickly find, that the 
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eruditum (having fpoken before of the chief 
authors, that have written about cold) claudat 
Dominus Boyle, delicium €F ornamentum noftri 
temporis, cui jam nunc omnem noftram attentio- 
nem renovare equum eft, Non enim alam ob 
caufam hoc loco ultimo eum ampleBendun nobis 
fervavi, quam ut veluti per compesdium, liberi- 
éri tamen paulo exeurfione fattd, &F fepofito non- 
nibil capitum precedentiuim ordime, tum ea, qua 
jam partim allata faere, tum que dicenda adbuc 
refiant, fine tedio €S concinnd brevitate, ejus 
quafi dutiu, quem toto hoc lubrico & glacial: ttt- 
nere ducem mibi propofui, examini ultersore fub- 
jicerem. Conradi Differtat. Medico-phyf. de 
Frigoris Natura & Effectibus, pag. 51. 
Tuess juft elogies of our honeurable author 
(to omit many others) are here inferted, nor 
to grate on his modefty by the repetition of 
his own (tho’ merited) praife, ‘but as incite- 
ments to the ftudious to perufe his philofophy, 
with the principlesthereof, contained inthis and 
his other tracts, (which in many things differ 
from thofe of the Peripetus, the Academia, and 
the Sioa too) in regard they have already paf- 
fed the teft of the learned both at home, and 
alfo beyend the feas. For though, as an in- 
— writer fpeaks in another cafe, little 
eed is to be given to the gale of a private 
man’s fancy, yet it is confiderable, when the 
wind blows from all quarters. ‘The univerfal 
approbatiof, which the labours of our author 
have met with, requires an high veneration for, 
and medullary fearch into, his writings. Ie 
was the faying of an ancient rhetor, in refe- 
rence to oratory, Ji/e /é multim profeciffe fciat, 
cui Cicero valde placuerit ; which may be af- 
plied with as much veracity to Mr. Boyle, whote 
philofophieal lucubrations about the {ubjeéts he 
1s pleafed to ventilate and difcufs, are the top cf 
their kind. Therein the Jzifrati may find great 
encouragement for their progreffion, and alfo 
thofe, who are more experienced, and fit bur 
one form below the Adepti, may count it no 
difparagement to-learn of him, whofe difquifi- 
tions have been fo inftruétive'to the learned 
world. : 


- An' ADVERTISEMENT. 


tract confifts of two parts, whereof the firft 
(which to allow: the more freedom of inquiry 
and difcourfe, written in the way of dialogue,) 
Contains an Examen of Antiperiftafis, without 
pretending to queftion it abfolutely and inde- 
finitely, but rather,’ as it is wont to be taught 
and proved. And this dialogue, for réafons, 
that it too little concerns the’reader to know, 
and would take‘up*too much time to tell him, 
both begins as acontinuation of fome former 
difcourfe, and fomewhere mentions the author, 
as a third or abfent perfon. And to make it 
the more like to other dialogues, the quota- 
tions are not made with the aurhor’s punCual- 
nefg.in the reft of this book, but yet with his 
ufualfaithfulnefS; nor hath his introducing 
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men difcourfine (as it were by chance) kept 
him from putting into the margin the very 
words of fome paflages, which he thought the 
moft important and likely to be diftrufted. But 
though this firft part be entire and finifhed in 
its kind, and fo might very well (if not beft) 
have been put forth fingle, to ‘invalidate the 
common doétrine of Antiperifiafis, (in the 
fenfe wherein it is there oppofed 5) yet be- 


caufe in philofophical matters, it is not fo 
much victory or applaufe, that is to be foughe, 
as truth; I forbote not to fubjoi to:a difcourfe, 
that may perchance fatisfy molt of my readers, 
fome fcruples, about which I wifhed for further 
fatisfaction and certainty my felf; of the chiei- 


-eft of which, the fceptical confideration wil 


will give the reader an account. 
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AM fully perfuaded, you will much re- 

joice to fee that exquifite fearcher of nature, 
the illuftrious Redert Bayle, come abroad a- 
gain, as knowing he never does fo, but when 
richly furnifhed with very inftructive and ufeful 
matter. He prefents you here with a treatife of 
New Obfervations and Experiments, in order to 
an Experimental Hiftory of Cold. ‘This is the 
body of the book ; but it comes accompanied 
with fome Preliminaries, and an Appendix, 
whereof the former contains New Thermome- 
trical Experiments and Thoughts, the latter an 
Exercitation about the Doéirine of Antiperifta- 
fis, followed with a fhort Examen of Mr. 
Hobbes’s Doéfrine, touching Cold, From all 
which it will more and more become manifett, 
with what fpiric and care this excellent perfon 
advanceth real philofophy ; with what exattnels 
he purfueth his engagement therein ; and how 
great caution he afeth, that nothing may flide 
into the philofophical ftore, that may prove 
prejudicial to the axioms and theories hereafter 
perhaps to be deduced from thence. 

Havine thus fhortly given you my fenfe of 
the fubftance of this confiderable treatife, 1 
am now to advertife you of one or two cir- 
cumftances, neceffary to be taken notice of in 
its perufal, | 

Ones is, that the noble author being at Ox- 
ford, when the book was printed at London, he 
hopes the reader will not impute to him the er- 
rors of the prefs, which yet he is perfuaded 
will not be many, and out of which muft be 
excepted a blank or two, occafioned by this, 
that the authoy’s papers being near two years 
fince given to be tranfcribed to one, whofe 
fkill in writing was much greater, than (as it 
afterwards appeared) his knowledge of what 
was, or was not good fenfe, or true Englith ; 
this perfon fuddenly going for Africk before the 
tranfcript had been examined, and not taking 
care to leave all the firft copy, the author 
found, (befides feveral blanks, that he filled 
up out of his memory, or by repeating the 
experiments, they belonged to) one or two, 
where he was not able to. repair the copift’s 
omiffions : and befides unexpectedly met with 
very many paffages fo miferably handled, that 
by putting him to the trouble of writing al- 
moft a new book, when part of this was al- 
ready in the prefs, it much retarded the pub- 
lication of that, which now comes forth. 


* Tr was thought needlefs to infert Mr. Hobbes’s {cheme touching this fubjeét, becaufe it only fhews, that wind is 


the caufe of cold. 


Tue other is, that, whereas in the preface 
fome paflages are fo penned, as to {uppofe the 
book to be publifhed early in the winter, the 
reader is to be advertifed, that the former part 
of this preface was fent a good while fince to 
the ane though the latter, however then 
written out, was hindered from accompanying 
it, by fome hopes of the author’s to gain by de- 
Jay an opportunity (he miffed of) to perfect 
an experiment he was defirous to infert; and 
that, when the froft began, which was late in 
the feafon, the coldnefs did within a while ar- 
rive at that degree, that by its operation upon 
the moiftened paper, it long put a {top to the 
proceedings of the prefs. But the author, that 
he might neither be quite defeated of his aim, 
nor difappoint the curious of their expectation, 
did in the frit or fecond week of the ftoft, 
which was about the end of the year 1664, 
prefent the Royal Society with divers copies of 
the Hiftory of Cold, though the book were not 
then quite printed off. And thefe beoks being 
fo near finifhed, that of twenty-one fections, 
whereof the Hifory of Cold confifts, the prefs 
had then reached to about the 19th, and I 
had the 2oth in my hands to fupply it, when 
the weather fhould permit; the author hoped, 
that by feafonably communicating fo much of 
his intended treatife to fo many of the Vir- 
tuofi, thar were the likelieft to make ufe of it, 
he had pretty well provided againft the preju- 
dice, that might otherwife accrue from the 
flownefs of the prefs, and therefore allowed 
himfelf to fubjoin to the hiftory, the difcourfe 
of Antiperifiafis, and the Examen of Mr. 
Hobbes’s dottrine *, as belonging to the fame 
fubjeét. And finding the frofty weather to con- 
tinue later than was expected, (which had he 
forefeen, before his hiftory was printed off, it 
would have given him opportunity of enlarge- 
ments) he hopes the publication may not be 
yet too late for diligent readers, to make fome 
ufe of the feafor for examining his experiments, 
or trying fome of the new ones, thofe may fug- 
geft. And therefore for the quicker difpatch 
of the book, he purpofely omits, and referves 
for another occafion, befides the papers, that he 
hath not yet given me, fome that I have already 
in my hands. And itis, I prefume, for the 
fame reafon, that he forbears to publifh, what 
he long fince writ about the origin of forms 
and qualities, in a {mall traé&t, which he had 
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thoughts of fending forth in the company of 
the enfuing hiftory, as a difcourfe fit to be an 
introduction as well to that, as to his hifto- 
rical writings about colours and fome other 
qualities. 

Tus is all the advertifement I had to give 
you. And feeing it would be altogether im- 
pertinent, for me to take any pains, or to ufe 


any art to procure a guft for a book, compofed 
by Mr. Boyle, Ihave no more to fay, buz that 
the author being fo generous as to cblige fo- 
reign nations as well as his own, has already 
taken care of having it put into Latin, Farewel. 


H. 0. 


London, March 
10, 1664. 


The Author’s PREFACE Introductory. 


f NOLD is fo barren a fubje€&t, and affords 

fo few experiments, that are either very 
delightful for their furprifing prettinefs, or very 
confiderable for“their immediate ufe, that i1n- 
{ftead of admiring, that any of my friends 
fhould wonder at my having been induced to 
write of fuch atheme, I freely confefs, that I 
have been fometimes tempted to wonder at it 
my felf ; and therefore I think my felf obliged 
to give my readers an account of thefe three 
things ; Why I thought fit to write of cold at 
alf? For what reafons I have treated of it after 
the manner to be met with in the enfuing book ? 
and; Why I venture my unfinifhed collections 
about it, abroad fo foon? 


I. To fatisfy the firft of thefe queries, I have 
feveral of thefe things to fay. 


Anp firft, that the fubjeét I have chofen is 
very noble, andimportant ; for fince heat has 
fo general an intereft in the productions of na- 
ture’s phenomena, that (motion excepted, of 
which it is a kind) there is fcarce any thing 
in ‘nature, whofe efficacy is fo great, and fo 
diffufed, it feems not'likely, that -its antago- 
nift, cold, fhould be a defpicabie' quality. And 
cértainly cold, and heat, efpecially when em- 
ployed by: turns, are the two grand inftru- 
ments, by which nature performs fo many of 
her opérations ‘here bélow, that our great Ve- 
rulam did hot fpeak inconfiderately, when he 
called heat the right hand of nature, and cold 
her left: and though in our temperate climate 
the effects of cold {€em not to be very remark- 
ablé, yet befides that in more northern regi- 
ons they are oftentimes ftupendous, the nature 
of that quality muft needs be very well worth 
our’confidering, if it were but’ fo? the power 
it has to moderate and check the operations of 
heat; ‘upon which account alone, “if there were 
ho other,’ it may be looked upon “as‘fo confi- 
derable'a quality; 'that even’ leffer~‘difcoveries 
about it may both be acceptablé and prove 
ufeful. — es 
Iw thé next place I fhall reprefent, that not- 
withftanding cold’s being fo important a fubject, 
it has hitherto been Sltrioft totally? neolected. 
For I remember: not, that any of the’ Claffick 
authors, Iam acquaintel with, have ''faid' any 
thing of it, that is confidérable. ~‘They do in- 
deed gcnefally treat of it, as one of the four 
firff qualities. But that, which they are wont 


to fay, amounts to little more, than that it is 
a quality, that does congregate both things of 
like and unlike nature; the unfatisfactori- 
nefs of which vulgar definition I had. fome 
years ago an occafion to manifeft (in another 
treatife, the Sceptical Chymift :) and having gi- 
ven us this inconfiderate defcription of cold, 
they commonly take leave of the fubject, as 


if it deferved no further handling, than could 


be afforded it in a few lines, wherein indeed they 


fay too much aboutit, but not enough. And | 


even among other writers of bodies of natural 
philofophy, or of the doctrine of meteors itfelf, 
the reader will find, how little of true and per- 
tinenthas been contributed to the enfuing Hiz/te- 
ry of Cold. And though among the vulgar, and 
the writers, that adopt their traditions without 
examining them, I find fome few particulars 
delivered ‘touching cold ; yet fome of them 
are fo untrue, and others fo uncertain, that 


they have furnifhed me with little elfe, than - 


the neceffity of queftionirig, or of difproving 
them: fo that when I confidered all thefe 


things, I could not but take notice, that very - 


little hath hitherto been faid of cold, by thofe 
{choolmen, and other writers, (that I have yet 
met with) who have profeffedly, (though bur 
perfunctorily, and, as it were, incidentally) treat- 
ed cf it. But yet inftead of thinking it a dif- 
couragement, that fo many learned men, to 
whom that quality could not but be obvious, 
and to whom it was as familiar as to me, had 
in fo many ages faid little or nothing of it to 
the purpofe ; I found this very thing an invita- 
tion to my attempt, that I might in fome mea- 
fure repair the omiffions of mankind’s curiofity 
towards a fubject fo confiderable, and fo dif- 
fufed, by trying what I could do toward found- 
ing. the hiftory of a quality, which has been 
hitherto fo neglected, as if all men judged it 
either unworthy of being cultivated, or unca- 
pable to be improved. | 
ANOTHER inducement to me was, that ha- 
ing fix or feven' years ago written fome traéts 
(though {have not fince had opportunity to 
publifh them)‘ in ‘order to the Hiftory of Heat 
and’ Flame ; it feemed the more proper for me 
to treat of the contrary quality, Cold’; 'fince, ac- 
cording to the known rule, confronted oppo- 
fites give themfelves a mutual illiftfation. And 
another inducement of almoft-tlie fame: nature 
was.afforded me byremembering, that where- 
as cold, in its higher degrees, is wont to be 
~ communicated 
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comniunicated to us by the air, (whencefoever 
the air has it) and I have on {feveral occafions 
been obliged to treat of divers properties of the 
air, as of its weight and {pring (in my Pdy/ico- 
Mechanical Treatife) of the feveral ftrengths of 
that {pring, in proportion to the degrees of the 
air’s condenfation ; the experiments of which, 
reduced into tables, were firft publifhed (and 
for aught I yet know made) by us, {in the de- 
fence of that book againft Pranci/cus Linus,- 
chapter the fifth of that treatife) and of divers 
other qualities of the air in feveral pafflages of 
our other writings, which it were now fuperflu- 
ous to take notice of; all this made it appear 
convenient enough, that among other attributes 
of the air, which we either have had, or expect 
to have occafion to treat of, fo eminent and 
diffufed a one as its coldnefs fhould not be left 
untouched by the fame pen. 

But though neither any, nor all thefe in- 
ducements had been fufficient to engage me 
to draw together, and recruit my obfervations 
concerning cold, there was another, that could 
not mifs of prevailing, the command of the 
Royal Society, impofed on me in fuch a way, 
that I thought, it would lefs mifbecome me to 
obey it unfkilfully, than notat all. Efpecially 
fince from fo illuftrious a company (where I 
have the happinefs not to be hated) I may in 
my endeavours to obey and ferve them, hope to 
find my failings both pardoned, and made oc- 
cafions of difcovering the truths, I aimed at. 


II. After this account of the motives, that in- 
duced me to refolve to draw together the notes 
I had on feveral occafions fet down, about the 
phznomena of cold, it may be now expected, 
that I render fome reafon, why I have thus di- 
gefted them, and why Ihave not written the 
following treatife in amore accurate way. 

Firft, then I readily acknowledge, that the 
method is not exact, Nay, that it is lefs fo 
than the fcheme of heads of inquiry, that I 
drew up, to give my felf a general profpect of 
the fubjeét I was to handle. But when I had 
confidered, how comprehenfive a theme I had 
pitched upon, and how much more comprehen- 
five, future difcoveries and hints might make it, 
I thought it altogether unadvifeable for me, 
that had no more time, nor no more opportu- 
nity than I had, when I begun to compile the 
following hiftory,to engage my felf to amethod, 
according to which I was not perhaps able to 
treat of any one of the principal parts of the de- 
figned hiftory. And yet, on the other fide, being 
unwilling to huddle my experiments confufedly 
together, I thought it an expedient, that might 
in great part decline both thofe inconveniencies, 
to draw up acompany of comprehenfive titles, 
under which might commodioufly be ranged 
moftt of the particulars I had obferved, referv- 
ing thofe few, that were not fo eafily referrible 
to any of thofe, to be thrown at laft intoa 
fection by themfelves. And this I the rather 
- did, becaufe I would not; by a confinement to 
a ftri&t method, difcourage others from conti- 
nuing the hiftory, by adding new titles to thofe 
twenty-one, I have treated of, as well as by in- 
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ferting other experiments or obfervations in any 
of them. 

Tua the fections or titles are very unequal, 
will not, | prefume, be much blamed by 
them, that confider, that my detign being to fet 
down matters of fact, not write a complete and 
regular treatife, the length of each fection was 
to be determined, not by its proportion to that 
which went before it, or followed after it, but 
by the number and condition of the particulars, 
that were to compofe it. And [thought it 
much more pardonable, that any of the fections 
fhould be difproportionately fhort, than leng- 
thened either by untruths or by impertinencies. 

Some of the accounts will probably to fome 
readers appear too prolix; and I could very ea- 
fily, as well as willingly, have prevented that 
objection, if I had not more confulted the fcope 
of the book, than the eafe or reputation of the 
writer. But my defign being, not only to gra- 
tify fome readers, but to affitt others to profe- 
cute the work I had begun, as the experiments 
are moft of them new, and many of them tried 
by methods hitherto unpra¢tifed ; 1 conceived 
my felf obliged to fet down fomewhat circum- 
ftantially, not only the events, but the manner 
of my trials, that I might at once, both the 
better fatisfy the fcrupulous, and be affiftant to 
thofe, that would examine or repeat fuch expe- 
timents, and alfo gratify thofe, who are plea- 
fed to think, that a t{omewhatafliduous converfa- 
tion with nature may have given me fome lit- 
tle facultyin devifing experiments,and the ways 
of making them, above thofe, that have been 
converfant only with books and notions. And 
in fome of the following trials I was the more 
induced to fet down all the principal circum- 
itances, becaufe that being not tobe made, but 
by the help of glaffes flcilfully fhaped, and her- 
metically fealed, and other in{trumentsand opera- 
tions, that require more tools, and more of ma- 
nual dexterity, than every ingenious man is maf- 
ter of; itis very likely,that moft readers will not 
be able, or perhaps willing, to reiterate fuch 
trials, and therefore will be glad to find them fo 
delivered, as that they may without too much 
danger acquiefce in them, as being made with 
diligence as well as faithfulnefs, The latter of 
which qualities will, I prefume, be allowed me, 
as wellupon the account of the plain and fimple 
way, wherein matters of facts are delivered in the 
following book, as upon the {core of the tef- 
timonies, that even adverfaries, as well as 
others, have thought fit to give to the hiftori- 
cal part of my former treatifes. And (to in- 
timate that on this occafion) this ftrict fidelity 
to truth J f{cruple not to own, though perhaps 
it may be attended with an inconvenience in 
point of reputation, that writers of lefs vera- 
city are expofedto. For I have found by ex- 


perience, that fome men, who probably would. 


not mention the experiments of moft others, 
without vouching their authors, for fear of 
lofing their own credit, in cafe the thing related 
fhould not prove true, have, without taking 
the leaft notice of me, made ufe of fuch expe- 
riments of mine, as Ihave {trong motives to 
think they never made nor faw, only becaufe 
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they had been related by one, after whom they 
thought they might without a hazard of their 
credit deliver any matter of fact. And the li- 
berty, that fome have allowed themfelves in a- 
dopting my communications ({uch as they are) 
is notorious enough to have been pubtickly 
complained of more than once, by perfons, that 
are meer {trangers tome. But though I had 
not the probability, which the notice, that 
begins to be taken of it, feems to give me, of 
having fome juftice done me ; yet veracity is a 
quality, that does, I think, fo well become a 
Chriftian and a writer of natural hiftory, that 
I had much rather undergo any difadvantage, 
I may be fubject to forit, than decline the 
practice of it. But to return to the following 
hiftory. 
I Conress the prolixity of fome paflages of 
our hiftory is increafed by the tranfitions, ex- 
cufes, and fufpicions, that are made ufe of in 
them; but I confefs too, that if this way of 
writing be a fault, it was not always caufed by 
inadvertency. For as to what. is faid to con- 
nect the parts of our hiftory together, or ex- 
cufe the not profecuting of this or that par- 
ticular trial, the heedful reader may oftentimes 
perceive, that they contain in them, though not 
perhaps confpicuoufly, either cautions, or adver- 
tifements, or hints, not impertinent tomy main 
{cope, and improveable by an attentive perufer. 
find as for the fufpicions and fcruples, to 
which now and then I may feem to have too 
Jong indulged, I had two or three inducements 
to invite me to what I did. For the mention 
‘Of conjectures, that every reader was not fo 
likely to light upon, might more conduce, than 
at firft one would think, to the main defign of 
my book, which was to begin, and promote 
the natural hiftory of cold ; fince thefe fufpi- 
cions about the caufes and {cruples about other 
things, relating to our experiments, may pro- 
bably produce, not only new reafonings and 
inquiries, but new trials, to clear the difficulties, 
and determine the doubts. Befides, I thought 
it not amifs to take fuch occafions to make 
fome readers fenfible, that to make indubitable 
inferences even from certain experiments is not 
near fo éafy a work, as many are pleafed to 
imagine. And whereas I was not without in- 
ducements to think, that fome critical and fa- 
gacious readers will not only excufe my ha- 
ving taken notice of fo many fcruples, but wifh 
J had moved more on fome oceafions, and pro- 
pofed fome in certain cafes, where I have not 
mentioned any, I thought it might invite fuch 
jealous readers to think, that I forefaw divers 
Hittle difficulties and fcruples, that might be 
moved in feveral cafes, where I have not ex- 
prefly taken notice of them, either becaufe I 
judged them eafy enough to be anfwered 
without my help, or becaufe the things 
themfelves were not confiderable enough to 
deferve a long or follicitous difcourfe to clear 
them, efpecially from a writer, that being: of- 
ten tired himfelf in examining fuch niceties, 
was afraid he fhould too much tre the ge- 
nerality of his readers, if he fhould too fre- 
quently infift upon them, , 
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Tr it be objected, that notwithftanding fome 
things are fet down prolixly, yet other expe- 
riments, that might properly be referred to 
fome of the titles I handle, are wholly omit- 
ted ; I anfwer, that this were indeed a fault in 
one, that fhould pretend to write fuil and ac- 
curate difcourfes of the fubjects propofed in 
his titles, but not in me; who do not at all 
pretend to fay, under each head, all that may be 
pertinently referred to it, (for that may pro- 
bably be a great deal more, than is yet come to 
my knowledge) but only thofe particulars, that 
I myfelf have tried or obferved, or at leaft have 
received upon credible teftimony. And, per- 
haps, fome amends may be made for thefe 
omufions, by my having frequently enough 
mentioned the experiments, that, when I pro- 
pofed them, I had only defigned or attempted 
without perfecting them. For the experience 
of many ages has fhewn us, that hitherto, not 
only men do not appear to have made any 
{tore of trials concerning cold, but feem not to 
have fo much as defigned it. And therefore 
it feemed not unreafonable to prefume, that it 
would prove an affiftance to the generality of 
readers, if probable and practicable experi- 
ments were propofed to them. And fince it 
is the improvement of the fubje¢t that I aim at, 
by whomfoever it may happen to be improved, 
I thought it but reafonable to ufe my endea- 
vour, that thofe experiments, which for want 
of opportunity I myfelf could not try, might 
be tried by others, who may be befriended by 
more favourable circumftances. Nor is that 
great ornament and guide of philofophical. 
hiftorians of nature, the Lord Verulam himfelf, 


afhamed to fubftitute, on I know not how. 


many occafions, his fiat experimentum ; that 
is, a precept or a wifh to have an experiment 
made, inftead of an account of the experiment 
made already. And yet in this mention of 
things, I could wifh to have tried, I have been 
far more fparing than every reader will take 
notice of. For I judged it not difcreet to men- 
tion all the experiments I had thought upon, 
or even already fet down in feveral catalogues, 
Jeft they fhould appear extravagant to thofe, 
that are unacquainted with the feveral notions, 
and trials, and contrivances, which made them 
appear to me not irrational, and which yet it 
would have been tedious, and not worth while 
to have particularly mentioned. 

Bur that in what we have newly (and a 
little before) had occafion to fay of our ways 
of making experiments, our meaning, may not 
be mifconftrued, we muft here advertife the 
reader, that though, in many of the following 
experiments, the contrivances will not, per- 
Chance, be difliked, yet, in many others, they 
are far enough from being fuch, as might have 
been propofed by one, that had wanted no ac- 
commodations fit‘for fuch a work as ours. But 
I was reduced to make many of thofe expe- 
riments in a village ; and whilft I was writing 
them, was obliged to make frequent removes, 
by which means I feldom had the liberty to. 
make my trials after fuch a manner, as I could 
contrive them, if I could have inftruments and 
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other affiftance to my wifh. For fometimes I 
wanted conveniently-fhaped glaffes ; fometimes 
the implements neceffary to feal them up with; 
fometimes fuch ingredients, as I needed to work 
on; oftentimes frofty weather, for the freezing 
of bodies to be expofed to the open air, and 
not feldom ice and fnow for artificial congela- 
tions; fometimes weather-glaffes,. efpecially 
fealed ones, two of which being unluckily bro- 
ken after one another, kept me from being 
able to make divers confiderable experiments ; 
fometimes tender fcales, and fometimes other 
mechanical inftruments of fevera] forts, and 
more than fometimes (for it happened very 
frequently) I wanted time fo to profecute and 
finifh the experiments, as to fatisfy myfelf a- 


bout divers circumftances, which, though pof- _ 


fibly few readers will take notice to be want- 
ing, I would gladly have obferved, if I had 
' not been hindered, not only by the hafte I 
was often fain to make for fear of lofing a froft, 
buc the importunities both of other avocations, 
and even of the diftraction given me by the 
multitude of experiments, which hafte made 
me profecute at once. And indeed, as in divers 
others of the treatifes, I have occafionally writ- 
ten, fo particularly in a great part of this Hifory 
ef Cold, my wniting in places, where I wanted 
fuch mechanical accommodations, as I could 
have wifhed for, and devifed, has reduced me 
oftentimes both to leave experiments untried, 
that would have much illuftrated my fubject, 
or cleared the difficulties of it, and contrive 
feveral of thofe I mention, not after the beft 
manner that might be, but after the beft man- 
ner, that wds practicable by the accommoda- 
tions I was then able to procure: fo that it 
need not be wondered at, or blamed, if in 
{ome paflages of thefe papers, experiments to 
the felf-fame purpofe are more accurately tried, 
or by more expedient ways at one time than 
another. For as a phyfician, if he come to 
practife in the country, where apothecaries 
Shops are but ill furnifhed, both as to the num- 
ber and as to the quality of the drugs, muft 
accommodate his practice to the fcane ma- 
teria medica, of which alone he has the com- 
mand: fo when I write of experimental mat- 
ters, in places where I cannot have workmen, 
nor inftruments fit for my turn, ] muft be con- 
tent to vary my experiments accordingly, and 
{uit them to the accommodations I am con- 
fined to; which, though it be an unwelcome 
condition, is made the lefs fo to me, by a 
hope, that the equitable readers will think it 
to be all, that a man is bound to do in fuch 
cafes, to procure the beft affiftances he can, 
and manage thofe, he is able to procure, to 
the beft advantage. 

Awnp this I rather take notice of on this oc- 
cafion, that ingenious men might not be too 
much difcouraged) by imagining, that, becaufe 
they live in the country, or upon other {cores, 
cannot furnifh themfelves with the beft inftru- 
ments and accommodations, nor enjoy the af- 
fiftance of the fkilfulleft artificers ; they are 
elther unqualified for the making of experi- 
ments and obfervations, or fuperfeded from it. 
For though, in fome cafes, where the meafures 
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of things muft be nicely determined, and prin. 
cipally in obfervations; whereon either theo- 
rems or hypothefes about the proportions of 
things are to be grounded, very good inftru- 
ments are exceeding ufeful, and fometimes ne- 
ceflary ; yet there are thoufands of particulars, 
whofe knowledge may be inftruétive to thofe, ' 
that are or would be Naturalifts, where no 
fuch nicety is requifite, and where the meafur- 
ing things by ounces and inches will ferve 
the turn, without determining them to lines, 
and grains. And even in cafes, where exact 
obfervations are (to fome purpoles) requifite, 
thofe, that are not fo, may be oftentimes very 
ufeful, by affording hints, by which others 
may be excited and affifted to make thofe more 
accurate trials, And here let me take notice, 
that a tool or inftrument is not therefore to be 
defpifed, if it be proper enough to the parti- 
cular ufe, to which it is applied, becaufe fome 
more mechanical head or hand may propofe or 
make another, that is more artificially con- 
trived, or more neat and portable, or that will 
alfo perform other things, than that we are 
{peaking of. For there is a vaft multitude of 
phyfical phazngmena, wherein mathematical 
exactnefs is not neceffary, and obfervations a- 
bout thefe may be well enough made by di- 
vers other ways, than by the moft artificial, 
that can be devifed. As though a fine watch 
may have thefe advantages, that it is a neater 
thing, and more portable than an ordinary 
clock ; that it may be improved by the addi- 
tion of an alarum, and that it may alfo, per- 
haps, fhew the day of the month, the age of 
the moon, the tides, and divers other things, 
of which the clock fhews not any: yet an or- 
dinary clock may ferve to meafure an hour by, 
as well as this finer engine ; and fo maya 
fun-dial, and many other inftruments on divers 
occafions 3 though in other cafes, and other 
regards, they be far lefs commodious, than 
either a watch or clock. Befides, that in ma- 
ny cafes a {kilful Naturalift will, by a variety 
and collation of experiments, make the fame 
difcoveries, and perform the fame things, for 
which others be wont to be beholden to in- 
ftruments, and perhaps do many things without 
them, that have never been done with them. 
And fince neceffity is proverbially allowed to 
be the mother of inventions, even in tradef- 
men, and vulgar heads, why fhould we doubt, 
but that the rich and inventive intelle& of a 
philofopher may, in cafes of neceflity, turn 
itfelf, and contrive the things it can dif- 


pofe of, into fo many differing forms, that it. 


will often make its own fagacity and induftry 
fupply the want of exact tools and inftruments ? 
And thefe confiderations, that tend to keep in- 


genious men from defpondency, I therefore — 


think fit to inculcate, becaufe che common- 
wealth of learning would lofe too many ufeful 
obfervations and experiments, and the hiftory 


‘of nature would make too flow .a progrefs, if 


it ‘were prefumed, that none but geometers and 
mechanicians fhould employ themfelves about 

writing any part of that hiftory. 
But to return to thofe trials of our own, 
that occafioned this (as I hope, feafonable) 
digreffion, 
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digreffion, IT was about to add, that as the 
acknowledgment I was making, that fome of 
the trials were, for want of accommodations, 
Jefs artificial than I could have defigned or 
wifhed them, touches not all, nor haply the 
ereateft part of the following experiments ; fo 
it need not derogate from the reader’s reliance 
on thofe, which it does concern. For though 
fome of them might have been more artificially 
performed to the manner, yet they could not 
have been more faithfully regiftered, as to the 
events. Which though I dare promife myfelf, 
that moft readers wil! be induced to believe, 
upon the confiderations not long fince inti- 
mated ; yet I think it requifite to give this 
intimation on this occafion, becaufe, that 
though I have (in the two effays of the Unfuc- 
cefsfulnefs of Experiments) largely manifefted 
to what contingencies divers experiments are 
liable, yet I have found very few, whofe e- 
vents are fo fubject to be varied, by flight and 
not eafily heeded circumftances, as feveral ex- 
periments concerning cold ; where oftentimes 
the degree of that quality, or the time during 
which it continues applied, or the manner of 
application, or the thicknefs, fhape and bulk, 
€fc. of the vefiels, that contained the matter ex- 
pofed to it, may have a far greater influence on 
the fuccefs, than thofe, that have not tried, can 
eafily imagine. And it increafes the difficulty, 
that thefe experiments of ours being (very few 
excepted) the only, that are yet made publick 
concerning cold; we cannot fo eafily, as in 
other cafes, free ourfelves from the doubts, 
that may be fuggefted by different events, by 
comparing together feveral experiments of the 
fame kind; though to obviate this inconve- 
nience, as far I may, I have divers times in 
cafes, where the experiments feemed like to be 
thought ftrange, or to be diftrufted, fet down 
feveral trials of the fame thing, that they might 
naturally f{upport and confirm one another. 
Or thofe contingent experiments about cold, 
I was newly {peaking of, the reader may meet 
with an eminent example in the 2rft title, 
where mention is made of the differing effects 
of air blown out of a pair of bellows upon a 
weather-glafs : and as for the fufpicion I there 
conclude with, (though I yet doubt, whether 
it will reach all the cafes incident to that expe- 
riment) I have fince been confirmed in it, by 
finding, that by purpofely varying the temper 
of the bellows themfelves, I could divers times 
confiderably vary the operations, which the 
winds, blown out of them in their differing 
{tates, had upon the liquor in the weather- 
glafs*. Of this I expect to have an oppor- 
tunity of faying more, and therefore fhall at 
prefent add but this one particular, which may 
fufficiently juftify me having faid, that 
~ weather-glaffes and our fenfories may give 
very differing informations about the tempe- 


rature of the air turned into wind, by being 
blown out> of the fame pair of bellows. For 
having taken two hermetically-fealed weather- 
glaffes furnifhed with highly rectified fpirit of 
wine, and purpofely made for my experiments 
by a perfon eminently dexterous in making 
{uch inftruments, and having likewife provided 
a large pair of bellows, I found, that by blow- 
ing twenty blafts at a time on the ball of one of 
them, though the pipe were not only flender, 
but of an unufual length, amounting to about 
thirty inches, yet the liquor did not fenfibly 
fubfide any more than rife. And in the other 
weather-glafs, whofe pipe was lefs long, but 
whofe bail was purpofely made far greater to be 
the fitter for fhort and nice experiments, we 
found more than once, and (that as well in the 
cold air, as in a clofe room) that the wind, that 
was blown in diyers blafts out of the bellows 
againft the lower part of the inftrument, did 
not only make the fpirit “of wine fubfide, but 
did make it manifeftly, though but very little, 
afcend. And it is notneceffary, for the mak- 
ing good of what I taught, that fuch trials 
fhould always fucceed juft as thefe did, fince 
it may fuffice to prove what I pretended, that 
a good fealed weather-glafs did divers times 
difcover the wind to be rather warm, than 
cold, when upon trial (chen purpofely made) it 
felt not only manifeftly, but confiderably cold, 
both to a by-ftander’s hand, and to my own 
hand and face, though my hand, that was 
blown upon, were immediately before more 
than ordinarily cold. 

Anp I fhall here add, that judging it fit to 
make further trial with an unfealed weather- 
glafs, I made one, that was in fome regards 
preferable to thofe mentioned in the fecond pre- 
liminary difcourfe, by making the bubble large, 
and the cylindrical pipe fo proportioned to it, 
that inftead of a drop of water, a pillar about 
an inch long of that liquor was kept fufpended, 
and played as well confpicuoufly as nimbly up 
and down in the pipe: and havine faftened 
this inftrument in an erected pofture, with the 
{pherical part uppermoft, to the infide of 2 
window, by blowing upon the ball with the 
bellows above-mentioned, which had lain fome 
hours not very far from the chimney-corner, 
(but without feeming to be fenfibly warmed b 
the neighbourhood of the fire) a very few blafts 
made the fufpended water haftily fubfide, (and 
thereby witnefs the expanfion, and fo the 
warmth of the included air ;) and upon my 
ceafing to blow, the fame water would re-afcend 
in the pipe, and that, though I ftood near it 
to watch it, (which fhews, that the former 
depreffion was not caufed by the approach of 
my warm body) and this I did more than once 
both alone and before witnefs, notwith{tanding 
that the air blown at the fame time out of the 
fame bellows upon our hand and face — 
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* Another remarkable inftance of the veriable fuccefs of the experiments of cold I have met with in an experi- 


ment of the learned Dr. Merret’s, abour the iy J of ail of vitriol. 


For though I expofed that liquor in {mall 


veflels of differing fizes and fhapes, and even in {lender glafs pipes, fealed but at one end, yer neither the cold of 


the air in frofty nights, that were extraordinarily meapl k 
would make the experiment fucceed ; notwithftanding th 


nor, which is more, our frigorifick mixture of ice and falr, 
at we tried it with feveral parcels of oil of vitriol. And yet, 


utat the learned doétor by the help of the air alone (for he ufesnot our frigorifick mixture) did bring that liquor, ei- 
ther to a true congelation, or a coagulated fubftance, that looked juft like ice, both fome eminent Virtuoli, and [ 
my felf, who had the curiofity to examineit, cun bear him witmefs, 
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Cool enough. But fearing to infift any longer 
in this matter in a Preface, I think it now un- 
feafonable to add, that as fome contingent ex- 
periments in fubfequent trials may fail oftener, 
fo others may, perchance, fucceed oftener than is 
expected : as I have fometimes obferved in the 
figures, that appear in the ice made of fome li- 
quors, that abound with volatile, urinous, or 
with certain other falts. But to fay a word in 
general of experiments, whofe fuccefs is not al- 
ways uniform ; as a magnetick needle, though 
it do not always precifely refpect the poles, but 
both declines fometimes eaftward, and fome- 
times weftward, and varies that declination un- 
certainly as to us, does neverthelefs fo far re- 
fpect the North, as in fpite of its variations to 
be an excellent guide to navigators; fo there 
are contingent experiments, whofe events, 
though they fometimes vary, are feldom very 
exorbitant, but for the moft part are regular 
enough to afford philofophers very ufeful in- 
formations and directions. 

Ir it be demanded, why in the 15th, 18th, 
and roth fections I have inferted fo many quo- 
tations out of feveral authors, and how that 
agrees with what I have faid, not far from the 
beginning of this Preface, of the uncultivated- 
nefs of the fubject I have adventured on; I an- 
fwer, that what I have done croffes not what I 
have faid. For my complaint was, that there 
has been very little, efpecially of any moment, 
delivered concerning cold, by claffick authors ; 
and that even other learned writers, who have 
had occafion to fay fomething purpofely of 
coid, have handled it exceedingly jeyunely : but 
this hinders not, but that if a man will take 
the pains to feek out, and inquire of travellers, 
and has the curiofity to confult voyages and na- 
vigations, he may, among a multitude of other 
things, that have nothing to do with cold, meet 
with fome few, that concern that fubyect : and 
yet the authors, that deliver fuch particulars, 
can no more properly be faid to have written 
profeffedly of cold, than of botanicks, or zoo- 
logy, or meteors, or civil philofophy, becaufe 
in the fame journal they mention a great froft, 
ora great fnow, as chancing to happen on fuch 
aday, with as little particular defign, as they 
mention a ftorm, ora whale, or a bear, or 
the manners of an Indian people. This confi- 
deration being premifed, it will not be difficult 
to rcturn an anfwer to the former part of the 
queftion lately propofed. For the unfrequency 
of my quotations in moft of the fections of the 
following hiftory will, I prefume, fufficiently 
perfuade the reader, that I would not needlefly 
employ fo many of them in the three feCtions, 
that are named in the quotation. But the wri- 
ters of phyficks being, for aught I know, filent 
as to the particulars | have tranicribed out of 
other writers, and the obfervations being fuch, 
as I could not my felf make in this temperate 
climate ; I muft either make ufe of other men’s 
teftimonies, or leave fome of the remarkableft 
phenomena of cold unmentioned. And they, 
that fhall try, how much pains it will coft them, 
to range among books, which many of them 
contain little but melancholy accounts of ftorms 
and diftreffes, and ice, and bears, and foxes, 

Vou. IL. 


to cull out here and there a paffage fit to make 
a part of fuch a collection, as they may here 
meet with, will poffibly rather thank, than 
blame me, for having, to gratify my readers, 
given my felf fo laborious and unpleafant an 
entertainment. And I was the rather con- 
tent to enlarge a little on the forementioned oc- 
cafions, not only becaufe I was unwilling to be 
engaged more than once in fo troublefome an 
employment, but (and that chiefly) becaufe 
moft of the particulars, I have colleéted out 


_ of navigators, are afforded me by the voyages 


of our own countrymen, who having written 
only in Englifh an account of what their re- 
lations contain of moft material concerning 
cold, will probably be welcome, as well as 
new, to the curious of other countries, who 
cannot underftand their books; divers of which 
having been long out of print, are fo hard to be 
procured, even here in England, that I doubt 
not, but thefe extracts of them will be accept- 
able, even to divers of the virtuofi of our 
own nation; efpcecially fince I have been care- 
ful to alledge moft of the teftimonies in the 
writer’s own words, though they are not al- 
ways the beft, wherein the things he delivers 
might be expreffed. And this courfe I the ra- 
ther took, that I might do what I think very 
ufeful to be done by all writers of natural hi- 
{tory, who would do well to diftinguifh more 
carefully, than hitherto many have done, be- 
twixt the matters of fact, they deliver as upon 
their own knowledge, and thofe, which they 
have but upon truft from others. I know it 
would be more acceptable to moft readers, if I 
were lefs punctual and fcrupulous in my quo- 
tations ; it being by many accounted a more 
gentee] and mafterly way of writing, to cite o- 
thers but feldom, and then to name only the 
authors, or mention what they fay in the words 
of him, that cites, not theirs, that are cited. 
And there are fome writers of fuch known dili- 
gence and veracity, as to be fafely trufted, and 
fome cafes, wherein I do not diflike, but com- 
ply with this cuftom, (after having firft confult- 
ed my author to be mafter of his true and ge- 
nuine fenfe ;) but in matters hiftorical, and 
whereon philofophical and important truths are 
to be built, I fhould think my felf beholden to 
a writer, for fetting them down in fuch a way, 
as that I may fatisty my felf, that the teftimony 
is faithfully reported. In order to which, it 
will be fometimes very ufeful to be enabled to 
repair to the original witnefs, and, if need be, 
furvey there the context of the alledged paf- 
fage. For I mutt here advertife the reader, 
that in matters of any moment, it is not from 
every writer, that I dare truft the quotations 
he makes of the paffages of other authors, in 
his own words, not theirs: for upon compar- 
ing very many quotations, I have found, that 
oftentimes there is no fuch thing, as is pretend- 
ed to be really met with in the place referred to; 
and even when neither the book, nor chapter, 
nor page are mifquoted, I have too frequently 
found, that the alledgers of teftimonies do ei- 
ther, through inadvertency, mifapprehend, or 
mifrecite the fenfe of the author they quote, or 
out of defign make him fpeak that, which 
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may comply with their own purpofe, whether 
it were his own fenfe or no: and by their in- 
definite citations made it too troublefome and 
dificule a work, for the reader to find our, 
whether they have impofed upon him or not. 
But it is only by the by ; to return therefore to 
the paffages we were {peaking of, in the 15th, 
iSth, and igth fections, I fhall now add, that 
having in the beginning of the XFXth ttle of 
the enfuing hiftory itfelf rendered an account 
of my not fcrupling to affert fome ftrange re- 


lations concerning cold, it will not be requifite | 


to mention here, what the reader will meet 
with there. And I fcarce doubt, but he will 
excufe fuch paflages , if we confider, that as I 
could not omit them, without leaving out fome 
of the eminenteft phenomena of cold, fo be- 
ing unable to examine them here in England, 
all I could do was, to report them faithfully, 
and mention only fuch, as were either afirmed 
by eye-witneffts (as the moft I have inferted, 
are) or, at leaft recommended by credible 
teftimony, whereof we fhall fay more by and 
by ; to which fort of narratives I know not 
whether I may refer that, which (yet for its 
{trangenefs may deferve a tranfient mention,) 
came a-while fince to my ears, of an Englifh- 
man, who related to an eminent virtuofo of 
our acqaintantance, that a Dutch mafter of a 
{hip, returning from the northern countries, 
very folemnly affirmed, being therein feconded 
by one of his countrymen, and offered to pro- 
duce his journal for proof, that endeavouring to 
fail northwards as far he could, he came with- 
—inlefs than a degree of the pole itfelf, and 
found the fea open, and the cold very tole- 
rable. But to return to what we were faying, 
before this odd relation diverted us, J did not 
only decline the mention of divers things, with 
which J fear many writers would have adorned 
a hiftory of cold ; but even of thofe, that I my 
felf, have inferted, I would have left outdivers, 
were it not, that many of the relations, that 
may appear fo wonderful, feem not to me to 
be repugnant to the nature of things, but 
only fuppofe a far greater degree of cold, than 
we have in thefe parts; and yet the familiar ef- 
fects of the cold we have here, would, per- 
haps, be looked on as incredible, by one, that 
was born and bred in the kingdom of Congo, 
where Odoardus Lopez, who lived long there, 
informs us, that ice, that is, water made folid, 
is fo known a rarity, that it would there be 
valued as fo much gold. And a learned phy- 
fician, that lived in Famaica, being afked, how 
far he found the temperature of that country to 
be like that of Congo, anfwered me, that in 
that ifland he obferved not all the winter long, 
either froft or fnow. And yet here it will not 
be unfeafonable to fay a word or two of the 
three principal authors, from whom moft of 
our ftrange relations we are confidering are 
tranfcribed. 

Tue firft is Gerat deVeer, who writ the 
voyage of the Hollanders to Nova Zembla, a 
book fo eminent in its kind, that it may feem 
a wafting of time to fet down a character of 
it; and therefore I fhall only advertife the 
reader of two things; the one, that the 


Dutch did, indeed, make three confecutive 
voyages to Nova Zembla; but that the third 
being that, in which they wintered there, moit 
of the particulars are to be underftood of that. 
The other thing is,that having loft the tranfla- 
tion, that was made of thofe voyages out of 
Dutch into Englifh, (publifhed in a book by 
themfeives,) without being able to procure 
another, I was obliged to have the citations 
tranfcribed, as I found them extant in that 
faithful collection of voyages compiled by 
Purchas; who feems, by the ityle, to have (as 
to the book we are {peaking of) only plaid the 
part of an interpreter, And here it will be 
feafonable to add, that whereas that excellent 
collection confifts of feveral diftin¢ét tomes or 
volumes, the many quotations to be met with, 
in the margin of our hiftory under the name of 
Purchas, are to be underftood, (unlefs the con- 
trary be intimated) to belong to the third part 
of his Pilgrim, where the Dutch and other voy- 
ages into the northern countries are to be found. 

THE. next book I intend to mention, 1s 
Olaus Magnus’s Hiftory of the Northern Na- 
tions. And though this author is of very 
fufpected credit, and delivers fome things upon — 
hear-fay, which they are kinder to him, than 
J, that are pleafed to believe ; for which rea- 
fon I do but very fparingly make ufe of his 
hiftory ; yet, confidering, that he was arch- 
bifhop of Up/ale in Sweden, and appears to 
have more learning, than many, that never 
read his books, imagine ; I thought I might, 
now and then, make ufe of his teftimony, in 
matters, wherein he either profeffes himfelf to 
{peak upon his own knowledge, or delivers 
but fuch things, as being confiftent with the 
laws of nature, appear improbable, only, be- 
caufe of the intenfe cold, that they fuppofe : 
which I the rather fay, becaufe he himfelf 
fomewhere {peaking of the cold, that by the 
laws of nature reigns in the North, fubjoins 
this paflage, (Lib. 1. Titulo de frig. afperi- 
tate, page 9.) Sub quo quia natus, & verfatus 
fum etiam circa elevationem graduuin poli ar ici 
86, arbitror me poffe hoc, &F multis fequentibus 
capitulis, nonnibil ceteris vaga opinione fcriben- 
tibus clarius demonjftrare, quam vebemens {8 bor- 
rendum fit illic frigus. 

Anp, though perchance few readers will 
perceive it, I have been fo fevere in rejecting 
not only relations, but even authors not other- 
wife obfcure, that, how much foever I fore- 
faw my fcrupuloutnefs might impoverith my 
hiftory, yet there are fome whole treatifes about 
cold countries, whence I have fhunned to bor- 
row any one authority, becaufe I perceived the 
authors had not obferved the things they re- 
count themfelves, and were too eafy in believ- 
ing others. 

Tue third writer J meant to take notice of, 
is captain ‘fames, a perfon from whofe jour- 
nal J have borrowed more obfervations, than 
from thofe of any other feamen, not only be- 
caufe his book fupplied me with them, and be- 
caufe itis fomewhat fcarce, and not to be met 
with in Purchas’s tomes, (having been written 
fome years after they were finifhed) but be- 
caufe this gentleman was much commended ‘to 
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me, both by fome friends of mine, who were 
well acquainted with him, and by the efteem, 
that competent judges appear to have made 
ofhim. For having been, not only imployed 
by the inquifitive merchants of Briftol, to dil- 
cover a north-welt paffage into the South-fea, 
but defined for fo difficult a work by fo judi- 
clous a prince, as the late king, and having, 
at his return, publifhed his voyages by his 
Mayefty’s command ; as by thefe circumftances, 
though not by thefe only, this gentleman’s re- 
lations may well be reprefented to us, as likely 
to deferve cur confideration and credit; fo, by 
his breeding in the univerfity, and his ac- 
quaintance with the mathematicks, he was en- 
abled to make far better ufe than an ordinary 
feaman would have donc, if the opportunity 
he had to obferve the phenomena of cold, by 
being forced to winter in a place, where he 
endured little (if at all) lefs extremity of cold, 
than that of Nova Zembla, 

I Presume it will eafily be taken notice 
of, that in the following hiftory I have de- 
clined the afferting of any particular hypothe- 
fis, concerning the adequate caufe of cold. 
Not but that I may have long had conjectures 
about that matter, as well as other men, but I 
was willing to referve to myfelf an intire liberty 
of declaring what opinion I moft inclined to, 
till the hiftorical part being finifhed, I may 
have the better opportunity to furvey and com- 
pare the phenomena ; and the leifure, (which 


I cannot promife myfelf in hafte) of calmly» 


confidering what theory may beft agree with 
them: efpecially fince I freely acknowledge, 
that I found’ the framing of an univerfal and 
unexceptionable hypothefis of cold to be a 
work of greater difficulty, than every body 
would tmagine ; elpecially to me, to whom 
fome experiments, purpofely made, have fug- 
celted a puzzling difficulty,which it is like that 
philofophers have not yet thought of. And 
whatever applaufe 1s wont in this age to attend 
a forwardncis to afiert hypothefes, yet, though 
fame were lefs to be fought than truth, this 
will not much move me, whilft T obferve, that 
hypothefes hattily pitched upon do feidom keep 
their reputation long ; and divers of them, 
that are highly applauded at the firft, come, 
after a while, to be forfaken, even by thofe, 
that devifed them. 

As for the title of the following book, I 
call the experiments new, becaufe indecd, if I 
miftake not, nine parts of ten (not to fay nine- 
teen of twenty) are fo. But though 150, or 
200 experiments of that kind, befides collec- 
tions from travellers, and books, that do not 
profefiedly treat of cold, may, I prefume, allow 
me to have begun the natural hiftory of cold; 
yet, in the very title-page I think fit to inti- 
mate, that I look upon what I have done but 
as a beginning. For though fome very noted 
virtuofi have been pleated to feem furprized, to 
fee what fo barren and uncultivated a fubject 
has been broughe to afford this treatife; yet I 
Jook upon thefe as things, that do rather pro- 
mife than prefent a harveft, and but as fome 
early fheaves of that crop, which men’s future 
induftry will reap from a fubject, that is in- 
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deed barren, but not unimprovable. For | 
fee not, why it fhould not hold in the hiftory 
of cold, as well as in many other attempts, 
that the greateft difficulties are wont to be met 
with at the beginning ; and thofe being once 
furmounted, the progrefs becomes far more 
eafy. “nd as the magnetick needle, though it 
point directly but at the north and fouth, docs 
yet difcover to the feaman the ecatt and weft, 
and all the other points of the compats; fo 
there aredivers experiments,which though they 
do primarily and direétly teach us but a notion 
ortwo, may yct affift us to difcover, with eafe, 
many other truths, to which they feemed not 
at firft fight to afford us a direction. So that 
what ts here already done, fuch as itis, partly 
by hinting various inquiries about coid, and 
partly by fuggefting ways not formerly prac- 
tifed of making farther experiments, may 
poffibly make it more eafy for others to add to 
thefe a number, far exceeding that, which 
they will here mect with, than it would have 
been without fuch affiftances, (which I had 
not) to contribute to the Hiftory of Cold, even 
fuch a ftock as I have begun it with. And this 
I the rather incline to think, becaufe I find, 
that when once a man isin the right way of 
making inquiries into fuch fubjetts, experi- 
ments and notions will reciprocally direct to 
one another, and fuggeft fo many things to 
him, that if I were now to begin this work 
again, and had cold, and fitly-fhaped glaffes, 
and inftruments, with other accommodations 
at command, there are divers parts, on which 
my tnlargements would not, perchance, be 
much inferiour to what is already extant there, 
if they did not much exceed it. But befides 
that I have other work enough, and that of a 
quite other nature upon my hands; the truth 
is, that I am plainly tired with writing on this 
fubject, having never handled any part of na- 
tural philofophy, that was fo troublefome, and 
full ot hardfhips, as this has proved ; efpccial'y 
becaufe that not only the experiments being 
new, and many of them fubject to mifcarriages, 
required to be almoft conftantly watched, but 
being unable to produce or intend cold, as we 
can do heat, nor command the experimenis, 
that concern congelation, with as little difh- 
culty, as we can do thofe, that belong to di- 
vers other fubjects ; I was fain to wait for, and 
make ufe ofa fitof frofty weather (which has 
very long been a rarity) as {follicitoufly as 
pilots watch for, and improve a wind. 

III. It remains now, that I give fome ac- 
count, why I fuffer fo unfinifhed a piece, as I 
acknowledge this to be, to come forth at this 
time. And I confefs, that if I had not pre- 
ferred the gratifying the curious, before the 
advantages of my reputation, I fhould have 
kept this book in my hands fome winters lon- 
ger, that it might come forth, both more rico, 
and lefs unpolifhed. But how great a power 
my friends have with me in fuch cafes, the 
reader may eafily gucis by the preamble he will 
find prefixed to the firit title of the enfuing 
hiftory. For by the date of that, he will fee, 
how early my papers about cold were toa have 
been commun.cated 3 nor was Tany thirg ner 
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fo much befriended, as I expected, by’ thofe 
interpofing accidents, that have for above a 
year and half kept thofe papers lying by me. 
For the then next, and now laft winter proved 
fo ftrangely mild, as to be altogether unfavour- 
able to fuch a work as Thad defigned. Where- 
fore finding, that delays had done meno more 
fervice, and preffed by the follicitations of di- 
vers virtuofi from feveral parts, I refolved, 
that I would fufpend till another opportunity 
the drawing together of what I had obferved 
or collected, touching the regions of the air, 
and fome of the chief hypothefes, that are con- 
troverted about cold, with what other loofe 
papers, touching that quality, I could not fo 
readily difpatch to the prefs; and would not 
withhold from the curious what affiftance my 
collections could afford them, to make ufe of 
this winter to profecute experiments of cold. 
And remembering how favourable an enter- 
tainment my former endeavours to gratify in- 
genious men had found among them, I took 
a courfe, wherein I was more likely to obtain 
thanks than praifes, and chofe rather to adven- 
ture on the equity and favour of the reader, 
for the pardon of thofe faults and imperfec- 
tions, that are imputable to hafte, than to de- 
ny him the opportunity of this cold feafon, 
wherein to examine the truth, and fupply the 
deficiencies of what I had delivered. And 
this I the rather did, both becaufe I was defi- 


rous to quit this fubject for another, from which 
it had diverted me, and for which I have more 
value and kindnefs; and becaufe, that asa ten- 
der conftitution of body kept me, whilft I was 
writing the following hiftory, from adventur- 
ing upon fome trials, that might (probably) 
have enriched it; fo the continuance of the 
fame difadvantages, together with other inop- 
portune diftempers fuperadded to them, do not 
permit me toknow, whether, and how far I 
fhall be able to profecute the work I have be- 
gun ; and do oftentimes reduce me to be more 
concerned to fhun the effects of cold, than ob- 
ferve the phzenomena of it. And indeed, whe- 
ther thofe prove true prophets or no, that af- 
{ure me I fhall lofe no reputation by this hi- 
{tory (as incompleat as it comes forth,) I think, 
if ingenious men knew, how much trouble and 
exercife of my patience it has coft me, they 
would, peradventure, vouchfafe me fome of 
their thanks, if not for what I have done, yet 
for what I have fuffered for their fakes, (and 
would fcarce have undergone upon any infe- 
riour account whatfoever ;) it being, though a 
Jefs noble, yet no lefs troublefome an imploy- 
ment, to dig in mines of copper, than in thofe — 
of gold; and men being oftentimes obliged 
to fuffer as much wet and cold, and dive as 
deep, to fetch up fponges, as to fetch up 
pearls. 
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DISCOURSE I. 
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Propofing the firft.Paradox, viz. That not only our Senjfes, but common Weather- 
glaffes, may mifinform us about Cold. 


I’ may to moft men appear a work of 

needlefs curiofity, or fuperfluous diligence, 

to examine follicitoufly, by what criterion or 
way of eftimate the coldnefs of bodies, and 
the degrees of it are to be judged; fince cold- 
nefs being a tactile quality, it feems imperti- 
nent to feek for any other judges of it than 
the organs of that fenfe, whofe proper object 
it is. And accordingly, thofe great philofo- 
phers, Democritus, Epicurus, Ariftotle, and (till 
of late) all others both ancient and moder, 
feem to have contented themfelves in the mat- 
ter with the reports of their fenfories, 

Burt this notwithftanding, fince we can 
{carce imploy too much care and diligence in 
the examining of thofe touchftones, which we 
are to examine many other things by, perhaps 
it will be neither unfeafonable nor ufelefS to 
premife fomething touching this fubject. 

For though it be true, that cold in its pri- 
mary and moft obvious notion be a thing rela- 
tive to our organs of feeling, yet fince it has 
alfo notable operations on divers other bodies 


befides ours; and fince fome of them feem more 
fenfible of its changes, and others are lefs un- 
certainly affected by them, it would be expe- 
dient to take in the effects of cold upon other 
bodies, in the eftimates we make of the de- 
grees of it. 

AnD to make this appear the more reafon- 
able, I fhall not fcruple to propofe the follow- 
ing paradox; namely, That our fenfories, either 
alone, or affifted by common weather-glaffes, 
are not too confidently to be relied on in the 
judging of the degrees of cold. 

To make this paradox plaufible (which is 
almoft as much as I here pretend to) I fhall re- 
prefent in the firft place, that the account, 
upon which we are wont to judge a body to be 
cold, feems to be, that we feel its particles lef 
vehemently agitated than thofe of our fingers, 
or other parts of the organ of touching. And 
confequently, if the temper of that organ be 
changed, the object will appear more or lefs 
cold to us, though it felf continue of one and 
the fame temper. 
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THis may be exemplified by what has been 
obferved by thofe, that frequent baths, where 
the milder degrees of heat, that are ufed to 
prepare thofe, that come in for the higher, 
Jeem very great to them, that coming out of 
the cold air, difpofe themfelves to go into the 
hot baths, but are thought cold and chilling to 
the fame perfons, when they return thither out 
of much warmer places; which need not tobe 
wondered at, fince thofe, that come out of the 
cold air, find that of the moderately warm 
room more agitated, than the cold ambient 
would fuffer the external parts of their bodies 
to be ; whereas the fame warm air, having yet 
a lefs agitation than that, in which the hotter 
parts of the bath had put the fenfitive parts of 
the bathers bodies, muft feem cold and chilling 
to thern. 

Bur it is not only in fuch cafes as this, where- 
in men can {carce avoid taking notice of a ma- 
nifeft change in themfelves, that thefe miftaken 
reports’ of our fenfes may have place. For 
oft-times we are impofed upon by more fecret 
changes in the difpofition of our fenfories, 
when there needs fomething of attention and 
of reafoning, if not of philofophy, to make us 
aware of them. For being apt to take it for 
granted, that our temper is the fame, when 
there is no very manifeft cafe, why it fhould be 
changed, we often impute that to objeéts, 
whereof the caufe is in our felves; and if this 
change in our felves be wrought by unfufpected 
agents, or by infenfible degrees, we do not 
eafily take notice of it. ‘Thus though in fum- 
mer divers cellars, that are not deep, are per- 
haps no colder than the external air was, (when 
it was judged but temperate, ) in winter or the 
{pring ; yet it will feem very cold to us, that 
bring into it bodies heated by the fummer fun, 
and accuftomed toa warmer air; nay, cold does 
fo much depend upon the degree of agitation 
in the parts of the object, in reference to the fen- 
tient, that even when we may think the fen- 
fory unaltered, it may judge an object to have 
a degree of coldnefs which indeed it hath not ; 
as 1 remember, that to fatisfy fome friends, 
that it is not every wind, which feels cold to us, 
that is really more cold than the ftill air, I 
have fometimes fhewn, that in not nice weather- 
elaffes, air blown out of a pair of bellows does 
not appear to have acquired any coldnefs by 
being turned into wind, though if it were 
blown againft the hands or face, it would pro- 
duce a new and manifeft fenfe of cold: of 
which the reafon feems to be, that though the 
organ in general feems not to be altered, yet 
the wind, by reafon of its motion, is able not 
only to drive away the parts of the air contigu- 
ous to the hand or face, and the warm fteams 
of the body, which tempered its coldnefs ; but 
to pierce deeper than the calm air is wont to do 
into the pores of the fkin, where, by compari- 
fon to the more inward and hotter parts of the 
fenfory, it muft needs appear lefs agitated and 
confequently colder. 

Besipes that fometimes we may meet with 
certain iteams in the air, that have in reference 
to the blood and fpirits of human bodies 


(though not perhaps to divers other liquors) a 
Vor, Ii, 


certain hidden power of chilling, as opium, 
even in outward applications, (for in fuch ways 
I have Known a great furgeon much ufe it and 
highly extol it) {trikes a coldnefs into the bod y 
by the fubtile effuviums, that infinuate them- 
felves at the pores of the fkin; and perhaps 
too that coldnefs is afctibed to external bodies; 
which is produced in us by fome frigorifick va- 
pour, or other diftemper: which being too 
flight to be taken notice of as a difeafe, may 
yet be of kin to thofe agents, that produce 
what phyficians call horrours and tigours at the 
beginning of fevers, and fome other diftem- 
pers ; or produce that ftrange and univerfal 
coldnefs of the external parts, which is fre- 
quently enough obferved among other fymp- 
toms in hyfterical women, Moreover, bodies 
may often appear colder to-us than to a wea- 
ther-glafs, becaufe our fenfories are more af- 
fected by the denfity and penetrancy of the 
parts, ‘This may feem fomewhat ftrange, but 
being fuitable eriough to fome of my conjectures 
about cold, I have often made trials with very 
nice weather-glaffes, that have affured me, that 
(at leaft oft-times) when water feems to be 
cold enough to our touch, it appears not to be 
colder to the weather-glafs than the ambient air. 

Tuese trials I have fometimes made with feal- 
ed weather-glaffes, but the moft with another 
fort of weather-glaffes (whofe ftructure and ufe 
are by and by to be mentioned) which though 
they feldom prove durable, nor of any great 
ufe in any other than fuch nice and {hort ex- 
periments, yet they difcover flighter changes 
of the temper of the air, than would be notable 
(not to fay fenfible) in ordinary thermometers. 
But of multitudes of trials, that I fometimes 
made with thefe glaffes; I can at prefent find 
among my loofe papers but a very few ; and 
though I remember, that in one or two (made 
about the fame time with fome of thofe that 
follow) I obferved things, that make me now 
wifh Thad had opportunity to make thofe fur- 
ther trials of them, which fome of their phe- 
nomena feem to direct the making of ; yet 
I fhall annex thefe that follow, as I find them 
entered, becaufe they are not perhaps defti- 


tute of hints improveable by further profecu- 


tion, june 26. between two and four in the 
afternoon (the weather moderate for the fea- 
fon) I took a thin white glafs-ege blown 
at alamp about the bignefs of a walnut, with 
a ftem coming out of it about the bignefs 
of a large pigeon’s quill four or five inches long, 
and open atthe top; this flender pipe being 
dipped in water, admitted into its cavity a little 
cylinder of water; of half an inch long or fome- 
what more, which (the glafs being erected) fub- 
fided by its own weight, or the temper of the 
air in the egg (in reference to the outward air) 
till it fell to the lower part of the pipe; where 
it comes out of the egg, and thereabout it 
would reft. Now if taking this glafs by the 
top betwixt my thumb and forefinger, I de- 

reft the eg@ under the furface of a bafon of 
fair water (cold enough tothe touch) the little 
aqueous cylinder, that parted betwixt the air 
in the egg, and the external, would, inftead 
of being made to fubfide by the egg’s immer- 
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Gon into cold water, prefently rife up from the 
lower part of the pipe, till it reached about 
the middle of it, though the glafs were, in 
this and the following trials, held erected’; and 
as foon as it was taken out of the water into 
the air, the water would again fubfide, whe- 
ther I held the glafs, or let it reft upon the 
boards, or a linnen carpet, that covered the 
cables, on which the trials were made. And 
this I did feveral times as well with as without 
witnefs, 1 tried alfo that if, inftead of water, 
I made ufe of quickfilver, though not big e- 
nough to cover the egg much above half way, 
and in the reft proceeded as above; the cold 
quickfilver would prefently make the aqueous 
cylinder haftily afcend near three inches, fome- 
times almoft,and fometimesquite to the top of 
the flender pipe, whence the water would again 
quickly fubfide, when the olafs was taken out in- 
to the free air, or fet to reft upright as before. 
Besrpes, having fet the veffel of quick, 
filver and the bafon of water very near one an- 
other, I did at leaft upon three or four feveral 
ttials find, as I expected, that when by im- 
merfing the egg in water, the pendulous cy- 
linder was raifed fo high, that it did no longer 
fenfibly afcend, by nimbly taking the egg out 
of the water and deprefling itin the quick- 
filver, it would rife far higher: and I alfo 
tried, that nimbly removing the egg out of 
the quickfilver into the water, the pendulous 
cylinder would fubfide, after plunging the egg 
under water, though not fo faft, nor near {o 
low, as it would do, in cafe the glafs were re- 
moved from the quickfilver into the air, Up- 
on another trial made much about this time, 
though not the felf-fame day; the pendulous 


water in the fame glafs, (the day being for the 


moft part windy and rainy) did fubfide upon the 


immerfion of the glafs-into water, not only a 
while before-noon, butan hour or two after 
dinner, and at diftant hours afterwards, though 
the defcent of the pendulous water was neither 
quick, nor fo confiderable, as it had been for- 
merly in the mornings. 

“une 2.7. Inthe morning a {mall cylinder of 
water pendulous in the above mentioned slafs, 
upon the immerfion of the egg in a bafon of wa- 
ter, would immediately and very canfiderably 
fubfide ; whereas the fame glafs, being immerfed 
in. the vefiel of quickfilver formerly mentioned 
would prefently afcend, Both parts of this expe- 
riment we feveral times tried,and the reafon was 
fufpected to be, that the quiekfilver had ftaid 
all night in my chamber, which was fomewhat 
warm, whereas the water was brought up that 
morning, and to the touch feemed colder than 
the quickfilver ; and awhile after dinner, the 
fame water having been {till kept in the room, 
we divers times found, that as wellthat, asthe 
quickfilver, did immediately, upon immerfion, 
jmpell up the pendulous water in the flender 
pipe. Another time in the frofty weather (and 
about the beginning of January) we did with 
{uch a glafs (as has been already feveral times 
mentioned) take fome drops of water out ofa 
veflel, wherein that liquor had for a good while 
heen kept ; that it might be reduced as near 
as we could to the temperature of the ambient 


air ; then fuffering the fufpended water to con- 
tinue a convenient while in the Jong and flender 
{tem of the weather-glafs, that the internal air 
might be reduced to the temper of the external, 
we took up the glafs by the open end ; and im- 
merfing the obtufe part of it into a thallow 
veffel, containing fome of the above mentioned 
water, we found the fufpended drop fuddenly 
impelled upwards about half an inch or more, 
and the ball of the thermometer being taken 
out of the water into the air, the pendulous 
drop did again (though far more flowly than 
it afcended) fubfide. This was repeated three 
or four times with fome intervals between (and 
that in a room where there was no chimney) 
and {till with the like fuccefs, fave that in the 
two laft trials we took the weather-glafs out 
of the fhallow water, and plunging it into a 


deep veffel of the fame water (that flood very 


near the other) we found (for further confir- 
mation of the experiment) that the pendulous 
water was, upon thefe new immerifions, impel- 
led up, near (if not full) as high again, as 
when we had immerfed it only in the fhallow 
veffel: and taking it out of this deep glafs, we 
found the cold of the external air to reduce it 
to its former humble ftation. ‘Thus far the 
notes, I have yet been able to recover: and. 
though, as I faid, I dare not build very much 
upon them, yet by fmall fealed weather-gelaffes 
I find enough to invite me to fufpect, that of 
the degrees of heat and cold in the air we may 
receive differing informations, when we im- 
ploy only our organs of touching, and when we 
make ufe of fit inftruments. 

I Spat add on this occafion, that not on- 
ly water it felf, but moift vapours abounding © 
inthe air, may make us think it colder than the 
weather-elafs difcovers it to be. For though it 
be generally taken for granted, that the ther- 
mometer does only more exactly meafure or de- 
termine the effects, which cold hath both upon 
it and upon our fenfories ; yet I have long 1tuf- 
pected there is fomewhat elfe in the cafe, and 
have obferved, that fometimesthe weather feem- 
ed more or lefs cold to me, than that which 
preceded, when the contrary appeared in the 
weather-glafs; and that, when upon confideration 
of the whole matter, that difference did not 
appear to depend upon thote circumftances of 
exercife or reft, or the temperature of the air 
Icame out of, or any of thofe other things, 
to which a confiderate man, that goes upon 
no better than the common gpinions about 
weather-glaffes, would be apt to impute to that 
phzenomenon. And I was the lefs difpofed to 
think my felf miftaken, becaufe having pur- 
pofely enquired of others in the fame houfe, 
who were not told, what information the wea- 
ther-glafs gave, they agreed with me in the 
fenfe | had of the temperature of the weather. 
And having fince, as occafion ferved, commu- 
nicated my obfervations and fufpicions to di- 
vers ingenious men, I have been by their re- 
center obfervations confirmed, that what I have 
taken notice of, was not the effect of any 
"Iocukteaofz, From which and. other particu- 
lars, that we may have elfewhere opportunity to 
mention, we may plavfibly enough infer, that 
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it were not amuifs, not only to take notice, 
when we have opportunity, of the fenfe, that 
is expreffed of the degrees of cold by birds 
and other animals, whofe diet 1s more Gimple 
and regular than ours, and whofe perceptions 
are commonly more delicate and lefs diverted ; 
but efpecially, to examine the coldnefs of the 
air and other bodies as wel! by experiments 
and inftruments, as by the touch. And on 
this occafion I muft not pretermit that memo- 
rable account, that is given us by Martinius, 
in that noble piece of geography, which he calls 
Atlas Chinenfis, where fpeaking of the air of 
that populous country, he has this fingular paf- 
fage : Ad cali (fays he) folique temperiem quod 
Gttinet, majus in hac provincia frigus eff, quam 
sllius pofcat poli altitude ; vix enim illa excedit 
gradum fecundum [upra quadragefimum, © ta- 
men per integros quatuor fepe menfes flumina 
omnia adeo duré concrefcunt gelu, ut currus equof- 
que ac. gravifima etiam onera glacies ferat, in- 
moxie ac fecuriffimé tranfeant: ex tis ingentia 
etiam glaciet frufta exfcinduntur, qua in futu- 
ram eftatem ad delicias fervant. His menfibus 
omnes naves ita in ipfa glacie defxe funt, ut 
progredi nequeant ubicunque illas frigus occupat 
(quod certo certius circa medium Novembris in- 
gruere folet) per quatuor illos menfes tmmote ibi 
perfiare coguntur, neque enim refolvitur glacies 
ante Martii initium ,; bec plerumque glaciei cou- 
cretio uno fit die, cum non nifi pluribus flat li- 
quefactio, To which he adds, what makes moft 
to our prefent purpofe ,omnzino illud mirum, tan- 
tum non videri aut fentiri illud frigus, ut Euro- 
peos ad hypocaufta fubeunda videatur poffe co- 

ere, aut in Europa ad glaciem producendam 
fufficere, unde ad fubterraneas illic exhalationes 
pro harum rerum caufis indagandis omnino recur- 
rendum eft, &c. 

Bur all that I have been implying of the ne- 
ceffity and ufefulnefs of the weather-olafs, is 
no ways inconfiftent with the truth of the lat- 
ter part- of our formerly propofed paradox ; 
namely, that we are not rafhly to rely upon 
the informations even of common weather- 
glaffes themfelves. For though they be an ex- 
cellent invention, and their informations, in 
many cafes, preferable to thofe of our fenfes, 
becaufe thofe dead engines are not, in fuch 
cafes, obnoxious to the fame caufes of uncer- 
tainty with our living bodies; yet I fear they 
have too much afcribed to them, when they 
are looked upon as fuch exact initruments to 
meafiyre heat and cold by, that we neither can 
have, nor need defire any better. For, not yet 
to mention fome inconveniencies in the con- 
trivance of them, which makes them unappli- 
cable to fome purpofes, and lefs proper in o- 
thers, than thermoafcopes might be made, even 
in divers cafes, wherein they are prefumed to 
be unexceptionable, their reports are not to 
me, ] confefs, quite exempt from fufpicion. 
For, in ordinary weather-glaffes, fome part of 
the liquor being contiguous to the external 
air, it is fubject to be impelled more or lefs 
upwards, not only according as heat or cold 
affects the included air, byt according as 
the incumbent air happens to be heavier or 
hghter, And though this be a thing not taken 


notice of by thole, that have treated of weather- 
glaffes, yet after what we have elfewhere ma- 
nifefted concerning the weight and foring of 
the air, and what we have probably conjectured 
concerning the varying height of the mercurial! 
cylinder in the Torricellian experiment 5 I fee 


the informations we ;eceive from common 
weather-glaffes in thofe cafes, where the height “ 
or weight of the atmofpherical pillar, that pre 
fes upon the water in the weather-g'afs, i 
fiderably longer or fhorter, lighter or heavier 
than ts ufual. : 

For befides the reafon of the thing, we 
have experience on our fide. I might mention, 
on this occafion, an experiment I thought on, 
and alfo attempted, Jaft winter, to fhow, even 
upon a ballance, the varying gravity of the 
atmofphere in one and the fame place, by hang- 
ing a {mall metalline weight at one end of a 
pair of fcales fo ftrangely exaét, that they 
would turn with far lefs than the five hundredth 
part of a grain ; and counterpoifing it at the 
other end with a hermetically fealed glafs 
bubble, which being blown as large and as 
thin as could poffibly be procured of fo {mall a 
weight, might, by its great difproportion in 
bulk to the metalline body, lofe more of its 
weight than that would upon the ambient air’s 
growing more heavy. But the particular ac- 
count of this attempt belonging to another 
place, the trial ought not to bemore than hinted 
here; efpeciallyfince it may fuffice for eur pre- 
fent purpofe to alledge, that having found (as 
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we have already in other papers noted) that in % the De- 


a weather-glafs, 
from the external air, the weight of the atmo- 
{phere may make it alter confiderably between 
the top and the bottom even of a church or 
jteeple, though .ic appeared by more certain 
thermofcopes, that it was not the differing 
temperature of the air, as to cold and heat, but 
the differing gravity of the atmofphere, which 
being fhorter and lighter at the top, preffed 
Jefs forcibly upon the fuibjacent water and the 
included air, as is more fully made out in the 
treatife above related to. And having, by the 
the intervention of a learned acquaintance, de- 
fired to have fome experiments made of the 
effect of the air upon weather-glaffes in deep 
pits or mines, where the atmofpherical cylin- 
der 1s longer and heavier, I received informa- 
tion, that an ingenious phyfician, (Dr. H. P.) 
who had the opportunity of trying what I de- 
fired, had found, that in the bottom of one of 
thofe very deep pits, the water, ina common 
weather-glafs, rofe near three inches higher than 
at the top, ina fhank or pipe of about thirty 
inches long. And this notwithftanding the 
warmth, that is ufual in fuch deep places, which 
feems not any thing near fo plaufibly referrible to 
any other caufe, as to the increafed gravity of the 
atmofpherical pillar incumbent on the water, 
that pillar being heavier at the bottom than at 
the mouth of the pit, by the weight of an 
aérial pillar equal in: length to the pit’s perpen- 

dicular height or depth. 
Bur thefe are not the only cafes, wherein the 
differing gravities of the atmofphere may, as 
well 
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well as heat and cold, have an intereft in the 
rifing and falling of the liquor in common 
weather-glaffes. For though you fhould not 
remove them out of one place; and though 
confequently it may feem , that the atmofpherical 
pillar, that preffes upon the water, mutt be ftill 
of the fame length, yet (not to urge, that that 
may alter unknown to us) if retaining its length 
it retain not its gravity, we may be eafily im- 
pofed upon, and take that afcenfion or fubfi- 
dence of the liquor for the effect of a higher 
or remifs degree of cold, which may either to- 
tally or at leaft in part (and in what part, we 
are left to guefs) be the effect of the increafed or 
Ieffened weight of the atmofpherical pillar, 
happening either by the copious difperfion of 
vapours and other heavy fteams through the 
air, or upon other occafions not neceffary to 
be here difcourfed of, or by the precipitation 
of fuch vapours by rain, or into dew, or elfe by 
the removal of the occafions of the augmented 
gravity or preffure of the air. For we have 
often obferved great variations to happen in 
the height of the mercurial cylinder, in the Tor- 
ricellian experiment, upon great rains and fogs, 
and other fudden and confiderable mutations 
of the incumbent air. But fince I myfelf thought 
fit, notwithftandine the plaufible ratiocination, 
that led me to this conjecture, to examine it 
by experience ; I can fcarce doubt, but that o- 
thers may have the like curiofity that I had. 
And therefore, becaufe it may feem a paradox, 
it will not be amifs, of many to annex three or 
four trials I made to examine the propofed 
doctrine, efpecially ours having been the firft 
obfervations of this kind, that, for aught we 
know, have been made by any. And indeed 
others could fcarce have well made much, 
though they lighted on the fame thoughts, for 
want of fuch fealed weather-glaffes to make 
them with. VYoomit then thofe, that I made 
with a fealed weather-glafs, and an ordinary 
one (in which the water remains fufpended_be- 
neath the included air) I fhall briefly relate, 
that in aroom unfurnifhed with a chimney, I 
kept two weather-glaffes, which, for more 
exactnefs fake, I caufed to be made of a length 
far greater than ordinary ; fo that the divifions 
of the one were half inches, and thofe of the 
other not much lefs, and yet were numerous. 
The one of thefe, which was furnifhed with 
good {pirits of wine, was fealed, the other not; 
bue this laft I caufed to be fo made of the 
fhape reprefented by the fcheme, that the air 
being fhut up in the lower part of the inftru- 
ment (not as in common weather-glaffes at 
the top) the liquor might as well in this, as in 
the fealed weather-glafs, rife with heat and fall 
with cold, In thefe thermofcopes (where the 
aicenfion and relapfe of the liquors were, by rea- 
fon of the length of the pipes, far more con- 
fpicuous than in vulgar weather-glaffes) I ob- 
derved, with pleafure, that the hermetical 
thermofcope (if I may for diftinction-fake fo 
call it, by reafon of its being hermetically 
fealed) did regularly enough defcend in cold 
weather, and afcend in warm: but the other, 
which was not fealed, but had a little hole 
left open at the top of the pipe, though, when 


the atmofphere continued of the fame weight, 
it would, like the other, rife with heat and 
fall with cold, yet when the atmofphere’s gra- 
vity was altered, they would not uniformly move 
together, but when (as we gathered from other 
obfervations) the atmmofphere grew heavier, the 
liquor in the pipe did not afcend, as high as 
it would have done, if the atmofphere had 
continued in its former degree of gravitation. 
And, on the contrary, when the incumbent air 
came to be lighter, the liquor would rife in 
the open weather-glafs in a proportion greater 
than the fingle increafe of heat would have 
exacted ; fo that by comparing the two wea- 
ther-glaffes together, I did ufually foretel, 
whether the mercury in the Torricellian tube 
(which I keep purpofely by me in a frame) 
were rifen or fallen, and confequently whether 
the external air were heavier or lighter than 
before: As, on the other fide, by looking on 
the height of the mercurial cylinder, I could 
eafily tell before-hand, whether the liquor in 
the open weather-glafs were higher or lower 
than that in the hermetical ; the rifing or falling 
of the mercurial cylinder one quarter of an inch 
(the temperature of the air continuing as to 
heat and cold) ufually fignifying a great difpa- 
rity betwixt the afcenfion or the falling of the 
liquors in the two inftruments, 

Amonc the feveral notes, I find among my 
loofe papers, and in a diary I kept for a while 
of thefe obfervations, I fhall content my felf 
to tranicribe the following two, becaufe, though 
divers others were made by my Amanuenfis, 
whofe care is not to be diftrufted, yet by reafon 
of my abfenceI could not take notice of them 
my felf. The firft of thefe Memorandums runs 
thus, 

Last night I took notice, that there was 
but one or two divifions difference-betwixt the 
two thermometers, but upon fuch a change of 
weather, that happened this day, as made me 
imagine, that the atmofphere would be lighter 
than before, confulting the barometer (if to 
avoid circumlocutions, I may fo call the whole 
inftrument wherein a mercurial cylinder of 2g 
or 30 inches is kept fufpended after the man- 
ner of the Torricellian experiment ;) I found 
the quickfilver lower than it had been a great 
while, and thereupon concluding, there would 
be a notable difparity, between the fealed and 
open weather-glafs, I hafted to them, and found 
that the latter being much alleviated from the 
weight of the incumbent air, was no lefs than 
17 divifions higher than the others ; and com- 
paring the height the two inftruments were 
this day at, with an obfervation I my felf made 
about a week ago, when the quickfilver was 
much higher than now itis; I found, that al- 
though this afternoon the fealed glafs being at 
41, the other was 58, yet then, when the feal- 
ed weather-glafs was five divifions higher, 
namely, at 46, the unfealed weather-glafs was 
but at 27. So that betwixt that time and this, 
the liquor in the fealed weather-glafs, has de- 
fcended five divifions, but that in the open 
weather-glafs has afcended 31. 

Tus far the firft of the above mentioned 
notes ; the fecond is as follows. 

THE 
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Tue mercurial cylinder being higher, than 
it has been a good while, and yet the weather 
warm and fun-fhiny, when the liquor in the 
fealed glafs ftood very near the soth divifion, 
that in the unfealed was fallen down as low 
as the 32d. 

So that it is very poffible, that the unheed- 
ed change in the weight of the external air 
may have a greater power to comprefs the in- 
cluded the air in an unfealed weather-glafs, than 
a not inconfiderable degree of warmth -may 
have to dilate it; and confequently in an or- 
dinary weather-glafs, where the air is included 
at the top, it may often fall out, that contrary 
to what men fuppofe muft needs happen, the 
pendulous water may rife in warmer weather 
and fall in colder. | 

Anp even fince the writing of the imme- 
diately foregoing part of this. page, within a 
few days that intervened, I have my felf made 
obfervations, that do yet more clearly manifeft 
this truth, as may appear by the following 
notes, ‘The firft of which {peaks thus. 

Memorandum, Tuar yelterday night the 
quickfilver being at 29 inches, the liquors in 
the fealed and unfealed weather-glaffes were 
near about the fame divifion, the former be- 
ing at 40, and the other, being but half a di- 
vifion fhort of that number. But this night 
the quickfilver being rifen about ; of an inch 5 
the liquor in the fealed is afcended to 45, and 
the other defcended beneath 35 about half a 
divifion, fo that there are now 10 divifions 
tween them. | " | 

Tats the firft note, to.which the following 
night enabled me to add this other. 

Tue quickfilver being rifen almoft 3 ofan 
inch above the ftation it refted at,the nightbefore 
laft night, the hermetical weather-glafs being 
as it was then above the 4oth divifion; the 
liquor in the other, which was open, in two 
days and nights is fallen to the 17th, and confe- 
quently is fubfided about 23 divifions, whilft 
the other is about the fame height, at which it 
was at the beginning of that time. 7 

- Two or three days after, being returned to 

the place, wherein I had made this laft obfer- 
vation, and from.which fome urgent occafions 
had for that-time exaéted my abfence; I found 
the difparity betwixt the two thermometers, 
that is expreffed in the following memorial. 

Tus day the quickfilver being rifen to 30 
inches, when the liquor in the fealed weather- 
glafs was at about 41 divifions, that in the other 
was depreffed a,pretty deal below the gth di- 


vifion ; fo, that the difference between the two 


thermometers was increafed fince the laft ob- 
fervation from 23 near to 33 divilions, all which 
the liquor in the’ open weather-glafs had funk 
down, whilftithat in the fealed continued _al- 
moft at a ftand, And the day after this me- 


morial, I had occafion to regifter another, which | 


being the laft, I fhall here think. requifite to 
take notice of in this difcourfe, I fhall fubjoin 
it with that, which immediately preceded in 
order of time. 

-‘Fuis day the quickfilver continuing at the 
fame height, at which I obferved it yefterday, 
but the weather being grown much colder, the 
— —_ in both the glaffes’to have ani- 

oz, Il. 


formly enough fubfided; that in the fealed 
weather-elafs being about the 33d, and the 
other being fink quite below the loweft mark 
of al, which was more than I apprehended 
it would have done, when there was no froft : 
efpecially fince by my diary it appears, that 
one of the laft times obferved the hermetical 
weather-glafs to ftand at near about the fame 
height, namely, the 34th ; the liquor in the other 
glafs was no Jower than 41: nor probably 
would there be now fo great a difference, if the 
atmofphere had not been this day very Heavy; 
whereas, when this frefhly-recited obfervation 
was.made, I find by thediary, the quickflver 
to have afcended but to 29. inches, and a pretty 
deal lefs than a half. | fo : 
Sincz that time, being forced by feveral 
avocations to be often abfent. from the place 
where my thermofcopes were kept, I was not 
careful to profecute fuch obfervations, thole al- 


ready fet down (not to mention thofe, that are 


not here tranfcribed) being judged abundant- 
ly fufficient to evince the paradox propofed to 
be proved by them: only to. manifeft, thac 
after I defifted from regiftering my obferva- 
tions, the phaenomena may probably have been 
as remarkable as before ; 1 fhall add, that one 
of the laft times I chanced to take notice of the 
difference to be gathered by. comparing the two 
weather-glaffes, I found (the weather happen- 
ing to be warmer than ordinary) the difference 
between them to exceed any, that I remembered 
my felf to have then obferved, amounting to 
A4, if not to 45 divifions. | 
- Awp even fince the writing of the laft line, 
we have had opportunity to obferve a phzno- 
menon, which, if it had.occurred to us in the 
place, where we might have compared the ba- 
rofcope with the exact weather-glafles hitherto 
mentioned, (and whereby we had been invited 
to rely upon it) would perhaps appear more 
confiderable, than any of the obfervations yet re- 
corded, Fornot very many hours ago, finding 
in the morning the quickfilver to be rifen ina 
good barofcope of mine (thovgh another from 
that, all this while referred to, and elfewhere 
kept) above 3 ofan inch higher than the place 
it refted atthe night foregoing, and a fomewhat 
nice weather-glafs (where the included air is 
kept in the lower part of the inftrument, which 
is fhaped like that already defcribed in this dif- 
courfe) being confulted to fhow, what effect fo 
great and fudden a change of the atmhofphere’s 
gravity would have upon it; I faw the tincted 
liquor in the fhank depreffed a full inch or more 
beneath the furface of the ambient liquor in the 
phial, which ftrange depreffion of the liquor in 
a pipe above 20 inches long,.and where the al- 
terations of the air as to heat and cold aré not 
wont to produce any thing, near fo great an ef- 
feét, I could not but take much notice of. Since 
the feafon of the year makes itno way likely, 
that thenight, though cold, could have had fo 
powerful an operation on it, efpecially fince an 
amanuenfis, that watched it muchlonger thanI, 
affirms, that he faw the liquor driven down quite 
to the very bottom of the pipe, and a bubble of 
the outward air to make its paffage through the 
water, and to join with theair contained in the’ 
cavity of the phial. : | 
DIS- 
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DISCOURSE 


II. 


Containing fome new Obfervations about the Defictencies of WEATHER-GLASSES, t6- 
gether with fome Confiderations touching the New or Hermetical Thermometers. 


N D fince I had occafion to fpeak of 
the deficiencies of weather-glafies, and 
the miftakes,whereto men are liable in 

the judgment they make of cold and heat upon 
their informations, it will not perhaps appear 
impertinent to add three or four confiderations 
more, to excite men to the greater warinefs and 
induftry, both in the making and ufing wea- 
ther-claffes, and in their judging by them. 

J. Ano firft, I confider, that we are very 
much to feek for a ftandard, or cértain mea- 
fure of cold, as we have fettled ftandards for 
weight, and magnitude, and time; fo thatwhen 
a man mentions an acre, or an ounce, or an 
hour,they, that hear him, know what he means, 
and can eafily exhibit the fame meafure: but 
as for the degrees of cold (as we have elfe- 
where noted concerning thofe of heat) we 
have as yet no certain and practicable way 
of determining them; for, though, if I ufe 
a weather-glafs long, it is eafy for me to 
find,when the weather 1s colder, or when warm- 
er, than it was at the time, when the weather- 
olafs was firft finifhed ; yet that is a way of efti- 
mating, whereby I may in fome degrees fatif- 
fy myfelf, but cannot fo well inftruct others, 
fince I have no certain way to know determi- 
nately, fo as to be able to communicate my 
knowledge to a remote correfpondent, what 
degree of coldnefs or heat there was in the air, 
when I firft finifhed my thermofcope: for be- 
fides that we want diftinct names for the feve- 
ral gradual differences of coldnefs, we have al- 
ready declared, that our fenfe of feeling cannot 
fafely be relied upon to meafure them, And 
as for the weather-glafs, that is a thing, which, 
in this cafe, is fuppofed to be no fit ftandard 
to tell us what was precifely the temper of the 
air, when itfelf was firft finifhed, fince that does 
but inform us of the receffions from it, or elfe 
that the air continues in the temper it was in at 
the making of the inftrument, but does not de- 
termine for us that temper, and enable us to 
exprefs it; as indeed it ts fo mutable a thing, 
even in the fame place, and oft-times in the 
fame day, if not the fame hour, that it feems 
little elfe than a moral impoffibility, to fettle 
fuch an univerfal and procurable ftandard of 
cold, as we have of feveral other things. And 
indeed there 1s fcarce any quality,for whofe dif- 
ferences we have fewer diftinct names, having 
fcarce any for the many degrees of coldnefs,thac 
may be conceived to be intermediate, betwixt 
lukewarmnefs and the freezing degree of cold, 
and even thefe are undefin’d enough; for that, 
which to fome men’s fenfes will feel lukewarm, 


by others will be judged hot, and by others, 
perhaps, cold; nor is even the glaciating degree 
of coldnefs well determined, fince not only dif- 
fering liquors, as oil, wine, and water, will ma- 
nifeftly freeze much more eafily one than ano- 
ther, but even liquors of the fame denomina- 
tion ; and of waters themfelves, fome are more 
eafily turned into tce than others: and I fee no 
creat caufe to doubt, but that there may be fuf- 
ficiently differing degrees of cold, whereof the 
mildeft may fuffice for the congelation of fome 
waters. I muft not forget to add, that the 
{fame perfon, that has made many obfervations 
with a weather-glafs, is fo confined by that nu- 
merical inftrument, that, if by the fpilling of 
the liquor, or the cracking of the glafs, or the 
cafual intrufion of fome bubbles of air, or by 
any of divers other accidents,that may happen, 
the inftrument fhould be fpoiled, he would, 
though he fhould employ again the fame in- 
{trument, be reduced to feek out a new ftan- 
dard, wherewith to meafure the varying tem- 
perature of the air. And though it be not dif- 
ficult to include in the cavity of a weather-glafs 
fome other fluid body inftead of air, yet it will 
be very difficult, if not impoffible, to include 
a body, fitto refent and fhow the alterations. 
of the ambient air, without being alfo liable 
to receive impreffions from it at the time of 
its being firft fhut up. 

Yer IJ will not here omit, that I have fome- 
times confidered, whether the effential oil of a- 
nifeeds (which is that,that is diftill’d by the in- 
tervention of watery in a limbeck) might not, 
during a good part of the year, be of fome ufe 
to us, in making and judging of weather- 
glaffes. For this liquor, as we elfewhere alfo 
note, having the peculiarity of lofing its flui- 
dity during almoft all the winter, and a good 
part of the fpring, and autumn too, when the 
weather, or the time of the day, is colder; 
this liquor, I fay, being fuch, in cafe you very. 
gently thaw it, and then putting into it the 
ball of a weather-glafs, furnifhed with fpirit of 
wine, that will burn all away, you fuffer the oil 
to re-congeal leifurely of itfelf, you may, by 
obferving the {tation of the {pirit of wine in 
the thermofcope, when the oil begins manifeft- 
ly to curdle about it, be in fome meafure affitt- 
ed to make another weather-glafs like it*, For 
if you put fuch rectified fpirit of wine into a 
glafs, the cavity of whofe {pherical, and that 
of its cylindrical part, are as near, as may be, 
equal to the correfpondent cavities in the for- 
mer glafs, you may, by fome heedful trials 


made with thawed and recongealed oil of ani- 
feeds, 


* An ingenious man has propofed another way of fettling a ftandard for weather-glaffes, namely, by obferving the 
coldnefs, which is requifite to make diftill’d water begin to freeze: but though the accuratenefs of this way may be 


as well as the other juftly queftioned, and cannot often be put in practice, 


even in winter itfelf, nor without trouble ; 


yet it may alfo be advantagioufly made ufé of, when the cold happens to be great enough to freeze water. 
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feeds, bring the fecond weather-glafs to be 
fomewhat like the firft ; andif you know the 
quantity of your fpirit of wine, you may eafily 
enough make an eftimate, by the place ic 
reaches to in the neck of the inftrument, whofe 
capacity youalfo know, whether it expands or 
contracts itfelf to the 40th, the goth, or the 
20th part, &¥c. of the bulk it was of, when the 
weather-glafs was made, By the help of the 
fame oi] you may make fome kind of eftimate, 
though a more uncertain one of the difference 
of two weather-glaffes of unequal bignefs : and 
though I know not how much may be alledged 
to fhew the uncertainty of this way of making 
a ftandard for weather-glaffes ; yet as what I 
have formerly reprefented may manifeft me 
to be far enough from looking on it as an exact 
ftandard of cold ; fo perhaps the way propofed 
may not be altogether ufelefs in the making 
and comparing weather-glaffes, fince, in fuch 
cafes, where we are not to expect to hit the 
mark itfelf, it is of fome advantage to be 
able to fhoot lefs wide of it, than otherwife we 
Should. 

If. But not to infift any further on a 
difficulty, which is fo hardly evitable as that, 
which occurs about fettling a perfect ftandard 
of cold, there are unaccurateneffes in the 
meafuring of cold by weather-glaffes, which 
may be avoided, but are not ; for men are not 
wont®to take care, that the ftems be even and 
cylindrical enough, but are wont to make ufe 
of fuch, as are much wider at the upper part 
near the bubble, than otherwhere ; nor do 
they obferve, as they might, a proportion be- 
twixt the diameter of the bore of the cylinder, 
and that of the cavity of the {pherical bubble, 
and divers other circumftances are commonly 
neglected, which, if well ordered, would make 
much towards the certainty and inftructivenefs 
of the informations, afforded us by weather- 
glaffes. To which may be added, that even 
in thofe, where fome. part of the liquor is ex- 
pofed to the externa] air, there may be made 
contrivances much more convenient, in order, 
at leaft, to fome particular purpofes, than that 
of the vulgar weather-glafs ; fome of which 
we have imployed, and others have been either 
fkilfully devifed, or alfo happily attempted by 
fome eminently ingenious members of the 


a cylinder, flender enough, the proportion be- 
tween the part of the phial potfeft by the in- 
cluded air, and the cavity of the cylinder, in 


. which the liquor is to play up and down, 


may be eafily made fo great, as to make the 
liquor in this inftrument, with the fame degree 
of heat and cold, rife or fall four or five, or 
more times, as much as the pendulous liquor is 


wont to do in an ordinary. weather-glafs, where* 


the cavity that lodges the air, is wont to be 
much too {mall, confidering the bignefs af the 
pipe, whereinto the air muft, when it is rari- 
fied, expand irfelf. But ic is not the greater 
fenfibility (if I may fo fpeak) of this very kind 
of weather-glaffes, nor their not needing frames, 
that makes me take notice of them in this 
place, (where I purpofely pafs by contrivances 
that I know to be more curious) but this other 
quality, which makes them fit for divers of 
the following experiments, wherein we {hall 


have occafion to mention them ; namely, that 


with little or no trouble and inconvenience we 
may imploy liquors or other bodies to refrige- 


rate the included air, by immerfing the phial, 


if need be (by a weight) into the liquor to be 
examined, and letting it ftand there as long 
as we pleafe. And fo we may alfo meafure the 
coldnefs of earth, fnow, powdered ice, and 
other confiftent bodies, which may be heaped 
about the phial, or in which it may be 
buried, 

Ill. I Consiper too, that though men are 
wont confidently enough to conclude, that in 
cafe (for inftance) the coldnefs of the weather 
make the liquor in a thermofcope yefterday 
an inch ‘higher than tt was the day before, and 
this day an inch higher than it was yefterday, 
the air muft be this day as cold again as it was 
yefterday, or at leaft that the increafe of cold 
muft be double to what it was yefterday, and 
fo in other proportions ; yet the validity of 
this collection may very juftly be queftioned ; 
for, though we fhould grant, that cold is that, 
which of itfelf, or by its own power, contracts 
the air, yet how does it appear, thata double 
degree of cold muft produce a double degree 
of condenfation in the air, and not either more 
or lefs? Since befides that it is taken for arant- 
ed, but not proved, that the differing quali- 
ties of included air in feveral inftruments, and 
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Dr.Wren. Royal Society. And though that, which we 
Dr. God- have already defcribed in another treatife, be 
va Hook. Very fimple, yet it is much more commodious 


the differing bigneffes of the pipes, and the 
differing degrees of expanfion, wherein the in- 
cluded air may happen to be, when the afcen- 


for feveral of the following experiments of 
cold, than that, which is commonly in ufe. 
For in this, where the included air is. as it 
were pendulous at the top of the glafs, it is 
very troublefome and difficult fo to apply cold 
bodies, and efpecially liquid ones to it, as there- 
with to meafure their.temper-; whereas the 
thermometers, I fpeak of, being made by the 
infertion of a cylindrical pipe of glafs (open at 
both ends) into a phial or bottle, and by exactly 
ftopping with fealing-wax, or very clofe ce- 
ment, the mouth of the phial, that the included 
air may have no communication with the ex- 
ternal, but by the newly-méntioned pipe : in 
this kind of inftrument, I-fay, by chufing a 
_ phial as large as you pleafe, and ‘fitting it with 


fion of the water begins to be reckoned, may 
render this hypothefis very fufpicious ; befides 
all this, (I fay) Iam not inclined to grant, 
(what philofophers have hitherto fuppofed) that 
the condenfation of the air, and the afcenfion 
of the water, is only, or fo much as principally, 
collected by the proper virtue of the cold, but 
by the preffure of the ambient air, as we fhall 
ere long more fully declare. And if this be 
made out, then the computation, we are con- 
fidering, will be found to be very fallacious ; 


for we have elfewhere thewn, that the firengths Defence a- 
required to compre[s air are in reciprocal pro-gainft Li- 


portion, or thereabouts, to the {paces compre- 


hending the fame portion of air. So that if” 


a cylinder (for inftance) of four inches of - 
= 
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be juft able to refilt a {trength or preffure equi- 
valent to ten pound weight, when it comes to 
be compreffed into two inches; in this cafe, I 
jay, an equal force fupperadded to the former, 
(which make that a double force, or equiva- 
Jent to twenty pound weight,) will drive up 
that already-compreft air into half the ipace ; 
that is, into one inch or thereabouts. Whence 
it follows, that in eftimating the condenfation 
of the air in a weather-glafs, we muft not only 
confider, how much {pace it is made to defert, 
but alfo, what proportion that deferted fpace 
bears to the whole fpace it formerly poffeft, 
and to what degree of denfity it was reduced, 
before the application of the then force; and 
we mutt remember, that the refiftance of the 
included air is not to be looked upon, as that 
of a weight, which may remain always the 


_ fame, but that of a fpring forcibly bent, and 


which is increafed more and more, as It 1s 
crouded into lefs and lefs room. But thefe ni- 
cer {fpeculations it would here be fomewhat im- 
proper to puriue, 

IV. WuHereErore I fhall proceed to what 
may feem a paradox, that even the particular 
nature of the liquors, employed in weather- 
glaffes, is not altogether to be neglected, till 
we have a better and more deteriminate theory 
of the caufes of cold, than I fear we have : for, 
though ufually it matters not much, what li- 
quor you employ, yet it is not impoffible, that 
in fome cafes men may flip into miftakes about 
them; for it will nct follow, that if of two li- 
quors, the one be much the more obnoxious to 


the higher degree of cold, that of glaciation, 


the other mutt be lets eafily fufceptible of the 
Jower degrees of cold; fince thofe, that make 
fealed weather-glaffes, fome with water, and 
tome with fpirit of wine, have confefled to me, 
that they find theie (laft named) much more 
apt to receive notable impreffions from faint 
degrees of cold, than thofe, that are furnifhed 
but with water, which yet is eafily turned into 
ice by the cold of our climate, which will by 
no means produce the like effect upon pure 
{pirit of wine, 

Besipes, we cannot always fafely conclude 
(as philofophers and chymifts generally do) 
that the more fubtile and fpirituous Jiquors 
muft be the leaft capable of being congealed 
(that is, made to lofe its fluidity, as oil and 
fome other fubitances are wont to be reduced 
to do, by the action of cold) for the chy- 
mical oil of anifeeds diftilled by a limbeck is 
fo hot and ftrong a liquor, that a few drops of 
it conveniently diffolved will make a whole 
cup of beer tafte as ftrong, and, perhaps, hear 
the body as ‘much as fo much wine; and yet 
this hot and fubtile liquor I have found upon 
trial, purpofely made, to be more eafily congeal- 
able (in the fenfe frefhly explained) by cold than 
even common water, and tocontinue fo feveral 
days, after a thaw had refolved the common 
ice into fluid water again. And I know fome 
diftilled liquors, whofe component particles 
are fo piercing and fo vehemently agitated, 
that the tongue cannot fuffer them, and that 
they are not perhaps inferiour to moft chymical 
oils, nor to aqua fortis it felf ; and yet thefe 


may be congealed by far lefs degrees of cold, 
than fuch, as would yet prove ineffectual to 
freeze either the generality of chymical oils, or 
the generality of faline {pirits. 

AND indeed, till we attain to fome more de- 
terminate theory of cold, and come to know 
more touching its caufes, than we yet do, I fee 
not, why it fhould be abfurd to iufpeét, that 
though there be fome kind of bodies, which 
feem fitted to produce cold indifcriminately in 
the bodies they invade or touch ; yet if the re- 
frigeration of a body be but the leffening of the 
wonted or former agitation of its parts (from 
what caufe foever that remiffnefs proceeds) it 
feems not impoffible, but that befides thofe bo- 
dies or corpuicles, that may be looked upon as 
the catholick efficients of cold, there may be 
particular agents, which in reference to this or 
that particular body may be called frigorifick ; 


though they would not fo much refrigerate ano- 


ther body, which perhaps would be more eafi- 
ly affected, than the former, by other efficients 
of cold. For we may obferve, that quickfilver 
may be congealed by the fteams of lead, which 
have not been taken notice of to have any fuch 
effect, upon any other fluid body ; and yet 
quickfilver is not to be deprived of its fluidity 
by fuch a degree of cold, as would freeze not 
only water but wine. And by what we have 
formerly related upon the credit of that great 
traveller, the Jefuit Martinius, it feem that 
water it felf may in fome regions be fo difpo- 
fed by the conftitution of the foil, that it is fuf- 
ceptible of ftrange impreflions of cold in pro- 
portion to the effect, which that degree of cold 


_produces there in human bodies. Befides, opium 


alfo, of which three or four grains have too oft 
deftroyed the heat of the whole mafs of blood, 
in a man’s body, though that be a very hor, 
fubtile, and f{pirituous liquor, doés not fenfibly 


refrigerate water, as far as I could obferve with 


a good fealed weather-glafs, which I put fome- 


.times in a glafs of ordinary water, and fome- 


times into a glafs of water of the fame temper, 
and (as we gueffed) of the fame quantity, 
wherein opium, enough to Kill very many 
men, was put in thin flices, and fuffered to 
diffolve; which feems to argue, that as differ- 
ing liquors have each their peculiar texture, 
fo there may be certain bodies, whofe minute 
particles by their peculiar fize, fhape, and mo- 
tion, may be qualified to hinder, or at leaft - 
leffen, the agitation of the particles of the ap- - 
propriated liquor, into whofe pores they infi- 
nuate themfelves; and thereby, according to. 
the lately mentioned fuppofition, they may re- 
frigerate that particular liquor, without having 
the like effect on other liquors, whofe textures 
are differing. And I might countenance this 


by adding, that as fiery and agitated a {pirit as 


that of wine, when well dephlegmed, .is juftly 
thought to be; yet I know more liquors than 
one, that being mingled with it, will in a trice 
deprive it of its fluidity ; and the like change I 
have fometimes made in fome other liquors 
allo. But F muft not infift on fuch matters, 
having mentioned them but only to awaken 
men’s curiofity and circumfpection, and not to 
build much upon them; which will be eafily 

credited, 
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credited, if it be fernembered, that a little a- 
bove I my felf fufficiently intimated, that this 
conjecture {uppofes fomething about the theory 
of cold, which is not yet fufficiently cleared. 
Only, becaufe the former experiments fhew, 
that the various agitation of the minute parts 
of a liquor, whereon its fluidity depends, may 
be hindered or fuppreffed by the intervention 
of adventitious corpufcles, but do not clearly 
fhew, that the liquor by being deprived of that 
kind of agitation does actually acquire a cold- 
nefs ; I might fubjein thus much, that by the 
addition of a certain fubftance (which for juft 
reafons | muft forbear to defcribe) that would 
fcarce fenfibly refrigerate common water; I 
can make a certain (and.for aught I know, one 
only) liquor, that is wont to the touch to be 
much of the tetnper of water, to receive a 
confiderable degtee of coldnefs, ‘This, I fay, 
(as ftrange as it may feem) I might here fub- 
join to countenance the conjectures, I have been 
delivering, and afford fome new corollaries ; 
but for the reafon newly intimated f forbear, 
and the rather, becaufe I think it high time to 
return thither, whence the confiderations, I 
have offered about weather-glaffes, have made 
me digrets. 

I Was poinp then to take notice, upon the 
occafion offered by what I related of the influ- 
ence of the atmofphere’s gravity upon common 
weather-plaffes, of the difference between 
thern and thofe that are hermetically fealed. 
And indeed thefe are in fome things fo much 
more convenient than the others, that (if I 
be not miftaken) it has already proved fome- 
what ferviceable to the inquifitive, that I have 
directed the making of the firft of them, that 
have been blown in Exgland, At the beginning 
indeed I had difficulty to bring men to be 
lieve, there would be a rarefaction and con- 
denfation of a liquor hermetically fealed up, 
becaufe of the fchool-doétrine touching the 
impoffibility of a vacuum, and efpecially, be- 
caufe I had never feen any experiment of this 
kind, nor met with any that had: but after 
fome trials, which my conjectures led me to 
make fuccefsfully enough, that in hermetically 
fealed olaffes, both air and water might be al- 
ternately rarified and condenfed ; I found my 
work miuch facilitated by the fight of a {mall 
fealed weather-glafs, newly brought by an in- 
genious traveller from Florence, where it feems 
fome of the eminent virtuofi, that ennobled 
that fair city, had got the ftart of us in redu- 
cing fealed glaffes into a convenient fhape for 
thermofcopes. But fince that, the invention 
has in England by a dexterous hand, that ufes 
to make them for me, been improved, and 
the gilafies we now ufe are more conveniently 
fhaped, and more exaét than the pattern, I 
caufed the firit tobe made by. But the filling 
of thefe long ones, that wenow ule, is a work 
of more nicenefs and difficulty, than they, that 
have not tried, will be apt to imagine, and 
therefore may elfewhere deferve either from our 


pen, or his, that is moft verfed in making them, 


a more particular account of the way of per- 
forming: it; the advantages of thefe weather- 


glaffes being at no hand inconfiderable. For, 
Vaz, II. 


the weight or preffureof the atmofphere (which, 

as we have noted, may work very much upon 
others,) their being fealed defends them from : 
and by this advantage they may be ufed in the 
higheft and in the deepeft places, with as much 
certainty as any where elfe. Next, whereas in 
other thermometers the liquor is very fubjeét to 
be fpilt, in cafe they be removed from place to 
place, and, which is worfe, though they be not 
removed, is fubject to be preyed upon and 
wafted by the air, whereby informations of 
fuch weather-glaffes are rendered in traét of 
time fomewhat uncertain; in fealed weather- 
glaffes, there is no danger, that liquor fhould 
either fpill or evaporate. And upon the fame 
account, thefe have this advantage, that you 
may fafely let them down into the fea, and 
immerfe them in any liquor, you pleafe, with- 
out excepting the moft corrofive to examine 
their coldnefs: not to mention, that inftead of 
the coarfer liquors ufed in common weather- 
glaffes, which are fome of them not unapt to 
freeze, and others unapt enough to comply 
with the flighter alterations of the air, and in- 
ftead of the colourlefs liquor, whether water 
or no (I know not) ufed in the Florentine 
weather-glafs I faw, we employ highly rectified 
{pirit of wine, whofe being brought to a love- 
ly red with cochineal, opened by the moft 
fubtile volatile fpirit of urine, by which means 
the included liquor is not only very confpicu- 
ous and fecured from freezing, but fo fufcep- 
tible of even the flighter impreffions of exter- 
nal bodies (which would work but faintly on 
water) that *tis pleafant to fee, how many 
inches a mild degree of heat will make the 
tincture afcend in the very flender cylindrical 
{tem of one of thefe ufeful inftruments; of 
which we have fpoken the more particularly 
in this place, becaufe we fhall have frequent oc- 
cafions to mention them in the following pa- 
pers; and no body as yet, that we know, has 
written any account of them. 

But though thefe weather-glaffes be much 
more to be relied on, than thofe, that are com- 
monly in ufe, yet we would have a philofo- 
pher look upon both thefe and our fenfories, 
but as inftruments to be imployed by his reafon, 
when he makes his eftimates of the coldnefs 
of-bodies: and though perhaps it. will fignify 
nothing in the event, ‘yet I fee not, why it 
fhould mifbecome a naturalift’s diligence and 
circumfpeCtion, to try, whether even fiich wea- 
ther-glaffes ought to be fo far allowed of, as to 
hinder men from looking after any other kind of 
ways of eftimating cold. 

For, though the fealing of thefe weather- 
glaffes protect the included liquor from the 
preflure of the air, and keep it from evaporat- 
ing, yet it will not follow from hence, that 
they muft be exempt from al] the other imper- 
feétions, which we formerly mentioned to be 
imputable to weather-slafles, 

I Know not, whether you will allow me to 
add on thisoccafion, that tin¢éted {pirit of wine 
(and the like may, for aught we know, be faid 
of any fuch liquor) being a particular mixture, 
in cafe it be allowed poffible, that the fubtile 
fteams of fuch bodies i“ an formerly noted 
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to be frigorifick in refpect to fome liquors) may 
infinuate themfelves through the pores of glafs ; 
as itis granted, that the effluviums of the load- 
{tone do readily permeate it: in this cafe, I 
fay, though I willingly allow it not to be like- 
ly, yet itis not abfolutely impoffible, that fome 
{teams, that wander through the air, may be 
more or lefs cold, or may more promote or 
hinder an agitation among the minute parts 
in reference to it, than in reference to other 
liquors: as we formerly noted, that a grain 
or two of opium will exceedingly allay the 
warmth and motion of the whole mats of blood 
in a man’s body, though ten times that quan- 
tity will not fenfibly refrigerate the tenth part 
of fo much water. Andthatthis may appear 
the lefs extravagant, I {hall here add fome men- 
tion of an odd phenomenon, that, as it were, 
by fome fate has occurred to me, fince I began 
the difcourfe I] am now upon: for whilftI was 
yefterday writing it, 1 had occafion to exa- 
mine by fuch a fealed weather-glafs (as I have 
been {peaking of) the temper of a certain 
{trange kind of mixture, that towards the clofe 
of this treatife, I fhall have occafion to take 
fpecial notice of : and though to the touch it 
appeared but lukewarm, yet having put into 
icthe ball, and part of the {tem of the fealed 
weather-glafs, I found the included liquor flow- 
ly enqugh impelled up fo high, that at length, 
to my wonder, it rofe eight or nine inches in 
a {tem, which was not much above a foot long. 
But that which I relate, as the furprizing cir- 
cumftance, is, that when I had taken out the 
thermofcope, and removed it again into a deep 
calafs full of cold water, whence I had juft be- 
fore taken it out, to put it into the anomalous 
mixture, I had a mind to examine ; the tinc- 
ture in the weather-glafs did not (as it was 
wont, and as any one would have expected) 
begin to fubfide again towards its former fta- 
tion, but continued within about half an inch 
or lefs of the very top of the inftrument, though 
neither my own bufy eyes, nor thofe ofa 
perfon very well verfed in making and ufing 
thermofcopes, could perceive, that the expand- 
ed tin¢éture was any where difcontinued by an 

air or bubbles, which at firft we fufpected 
might poffibly (though it were very unlikely) 
have been generated by the tepor of the mix- 
ture. But that, which continued our wonder, 
if not increafed it, was, that during four or 
five hours, that the inftrument continued in 
the cold water, and during fome hours alfo, 
that it was expofed to the air, the tincture did 
not fubfide above half an inch; and, which is 
yet more ftrange, having left the glafs all night 
in the window of aroom, where there was no 
chimney, I found in the morning, that its de- 
{cent was fearce fenfibly greater, for it conti- 
nued about eight inches higher than the mark 
it ftood at, when I firft put it into the luke- 
warm mixture; and how long it will retain this 


{trange expanfion, is more thanI can tell. But 
by this, and what I may have occafjap _here- 
after to relate, concerning this mixture, it may 
appear fomewhat the more reafonable to fuf- 

ect, than even fealed weather-glaffes furnifh- 
ed with high rectified fpirit of wine, may in 
fome (though very rare) conjectures of cir- 
cumftances, and from fome peculiar agents, 
either by their infinuating themfelves through 
the pores of the glafs, or on fome other ac- 
count, receive impreffions, that, as far as can 
eafily be difcerned, are not purely the genuine 
and wonted operations of heat and cold. 


Tue chymift Orthelius tells us, that the 7,,,,-. 
liquor diftilled from the ore of magnefia or bif= Chyznc. 
muth (which feems to be the fame mineral that ””- °- 


we, in Englifh, call tin-glafs) will {well in the 
glafs itis kept in, not only manifeftly, but very 
confiderably at the full moon, and fhrink at 
the new moon; and if all my endeavours to 
procure that ore had not proved fruitlefs, I 
fhould be able, by my own experience, to dif- 
prove or confirm fo admirable a phenomenon: 
but being as yet unfurnifhed to make the trial 
myfelf, left it might appear a vanity, fo much 
as to mention (without rejecting it) a thing fo 
very unlikely; I fhall add, that fince I find the 
thing, for the main, which was delivered by 
the chymift, employed as an argument by a 
famous mathematician (the Jefuit Ca/atus *) 
whofe expreffions are fuch, as if he himfelf had 
obferved, that even in ftopt glaffes, the fore- 
mentioned mineral fpirit increafed very fenfibly 
in bulk about the time of the full moon; which 
wonder being admitted, may not only counte- 
nance what we were faying, but hint fome other 
very {trange things innature. This brings in- 
to my mind, (what I have elfewhere mentioned) 
that a) tincture of amber J had made with high 
reclified fpirit of wine, did, for*many months, 
in a well-{topt elafs, difcover itfelf to be affect- 
ed with certain changes, which were thought 
to proceed from fome fecret mutations of the 
air, that did fenfibly fo work, as I had not eb- 


ferved it to do- upon other liquors, wherein the 


{pirit of wine abounded. And, perhaps, upon 
Jong and diligent obfervation, one might find 
a difparity betwixt weather-glaffes kept in the 
fame place, but furnifhed with differing liquors; 
a difparity, I fay, that could not be fo well a- 
{cribed to any thing, as to the peculiar nature 
of the refpective liquors, which, though of di- 
vers kinds, may (to add towards the facilitation 
of trials) be made of a very confpicuous colour, 
by the felf-fame metal, copper, which not on- 
ly gives the known colour in aqua fortis, but 
affordsusa fairfolution in aqua regis,and it makes 
a liquer of a deep and lovely blue in fpirit of 
urine, or of fal armoniac, and the like: nay, 
Ihave found, that in good chymical oil of tur- 
pentine (for expreffed oils are too eafily con- 
gealed) the bare filings of it will yield a fufi- 
cient tincture. But becaufe it 1s yet but a bare 

fufpicion, 


* Vitrwn optime claufitm ne quid exfpirare poffet, in loco ubi quiefceret, fiatui, nec fine animi voluptate licchat in pleniluniis 
manifefia inclaft liquoris incrementa obfervare, in novtluniis vero decrementa, &c. hey are the words of Paulus Cefatus, 
in his Terra Machims mote, Pag.143. But fince the writing of thefe preliminary difcourfes, the author of them ha- 
ving confulted, by the means of fome ingenious friends, the learned Cefsrus, finds, that he never made or faw the 
experiment himfelf, bur relates it upon the authority of a certain Dutchman, whofe name he adds not, and who 
therefore may probably be the fame Orthelias, that is mentioned by the author of thefe preliminary difcourfes; who 
thinks ir requifite to give the reader this advertifement, becaufe Cafatss himfelf did not, as he fhould have done, in- 


timate, that he delivered this but upon another's credit. 
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fufpicion, that fealed weather-glaffes, made of 
differing liquors, but in other points alike, may 
be otherwife uniformly affected by the tempe- 
rature of the external air; I fhall now add an 
obfervation already made, to fhew, that even 
the fealed weather-glaffes, furnifhed with fpirit 
of wine, are not fo perfeétly fecluded from all 
commerce with external bodies, and liablenefs 
to their operations, but that they may be wrought 
upon otherwife than we think. For I have 
more than once obferved, that even in fealed 
thermofcopes (made purpofely at home for 
me, and with great care, by the experteft ma- 

ker of them) after a good while, and when no 

fuch matter was expected, there have emerged 
bubbles, which, whether they proceeded from 

fome undifcernible particles of air, harboured 
in the pares of the water, which, in procefs 

of time, by their union, came to make confpi- 

cuous bubbles, or from fome difpofed particles, 
of the fpirit of wine itfelf, by fucceffive altera- 

tions, brought to a itate of elafticity, 1 now 
examine not ; but only affirm, that fometimes 
I have had, of thefe bubbles, great enough to 
pofiefs the fpace of many inches, in the fhanlc 
of a long fealed weather-glafs, and I have been 
troubled with them in more weather-glaffes than 
one or two: whith I therefore take notice of, 

not only becaufe it ferves to prove what I was 
fayine, but becaufe it is very fit an advertife- 
ment fhould be given of it to prevent miftakes. 

For when thefe bubbles are fmall, and are gene- 
rated, or happen to ftay at or about the place 
where the fpherical and cylindrical parts of the 
elafs meet, they may eafily (as I have obferved) 
lurk unheeded, and reaching from fide to fide, 
{o divide the fpirit of wine in the ball from 
that in the ftem, that the latter fhall not be able 
to rife and fall according to the changes of the 
weather; the bubble, notwithftanding its aéri- 

al nature, being more indifpofed to be moved 
up and down in the flender ftem of a fmall 

weather-olafs, than the fpirit of wine itfelf, as 
we have elfewhere fhewn, that when air is not 
forced, a bubble of it will not, 1n feveral cafes, 
fo readily pafs through a very narrow paflage, 
as would that proffer fluid, water. 

Bur all thefe difficulties (not to call them 
extravagancies) which I have been mentioning 
about fealed weather-glaffes, I reprefent not to 
fhew, thatitis (at leaft as yet) worth while to 
fufpect us fo far, as to employ all the diligence 
and inventions,that were requifite to prevent or 
filence, the fufpicions of a fceptick, or that 
might be thought upon, in cafe the matter did 
require or deferve fuch extraordinary nicety, 
but only to give men a rife to confider, whe- 
ther it would be amifs to take in (when occa- 
fion prefents itfelf) as many collateral experi- 
ments and obfervations, as conveniently we can, 
to be made ufe of, as well as our fenfories and 
weather-glaffes, in the dijudications of cold. 
And, perhaps, an attentive enquiry, purpofely 
made,would difcover to us feveral other bodies, 
natural or factitious, which we might make 
fome ufe of in eftimating the degrees of cold. 
For though (to give an inftance) water be 
thought to be the liquor,that is moft fufceptible 
of fach an intenfity of cold, as will deftroy or 

I 


{iifpend its fluidity; yet, not here to repeat 
what we formerly delivered of the eafy con- 
gealablenefs of oil of anifeeds, we have (as we 
elfewhere note to another purpofe) diftilled a 
fubftance from benzoin, which becomes of a 
fluid, a confiftent body, and may be reduced 
to the ftate of Auidity again by very much 
leffer alterations of the ambient air, as to heat 
and cold, than would have produced ice or 
thawed it. I could alfo here take notice of 
what I have fometimes obferved in amber- 
greafe, diffolved in high rectified fpirit of 
wine, or in other fulphureous or refinous con- 
cretions diffolved in the fame liquor : for now 
and then, though it feemed a meer liquor in 
warm weather, it would in cold weather let go 
part of what it fwallowed up, and afterwards 
re-diffolve it upon the return of warm weather ; 
fome of thefe coneretions, as I have feen in 
excellent amber-greafe, fhooting into fine fi- 
sured. maffes, others being more rudely .con- 
gealed. And I might alfo add, what I have 
obferved in chymical liquors, (not unfkilfully 
prepared out of urine, hartfhorn, &c.) which 
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would fometimes feem to be totally clear fpirits, . 


and at other times would fuffer a greater or 
leffer proportion of falt to cryftallize at. the 
bottom, according to the mutations of the 
weather, in pointof cold and heat. Such kind 
of inftances (J fay) Icould mention, but I fhall 
rather chufe to profecute my examples in that 
obvioufeft of liquors, water ; and add, that even 
that may afford us other teftimonies of the in- 
creafed or leffened cold of the air, than that 


which it gives us in common weather-glaffes. +...) 0. 

For in fome parts of France the watermen ob- able de 
ferve, that the rivers will bear boats heavier ?.Furzier, 
Joaded in winter, than in fummer; and I haveLiv- 18. 


upon inquiry been credibly informed, that fea- 
men have obferved their fhips to draw lefs 
water upon the coatts of frozen regions (where 
yet the fea is wont to be lefs brackifh) than 
they do on our Britifh feas: which argues, that 
water is thicker and heavier in winter than in 
fummer. Nay, I fhall add, that not only in 
differing feafons of the year, but even at feve- 
ral times of the fame day, I have often obfer- 
ved the coldnefs of the air‘to be (regularly 
enough) fo much greater at one time of the day 
than at another, that a glafs bubble hermeti- 
cally fealed and poifed fo as to be exaétly of 
the fame weight with its equal bull of water, 
as that liquor was conftituted at one time of 
the day, would about noon, when the warmth, 
‘that the fummer’s fun produced in the air, had 
fomewhat rarified the water, and thereby made 
it, bulk for bulk, fomewhat lighter than before, 
the bubble would fink to the bottom of the 
water, which (for the better marking the ex- 
periment) I kept ina glafs-tube; but when at 
night the coolnefs of the air had recondenfed 
the water, and thereby made it heavier, it be- 
ean, by little and little, to buoy up the bubble, 
which ufually by morning regained the top of 
the water; and at other times of the day it 
not unfrequently happened, that the bubble con- 
tinued fwimming up and down betwixt the top 
and the bottom, without reaching either of 
them, fometimes ftaying fo lorig in the fame 

part 


cap. 12- 


er Google 


2 


The Caufe of the Condenfation of Air, 


part of the tube, that it much furprized divers 
of the virtuofi themfelves, who thought the 
poifing of a weight fo nicely, not only a very 
creat dificulty (as indeed it 1s) but an infupe- 
rable one. But of this experiment I elfewhere 
fay more; and becaufe about other weather- 
elaffes, I have faid fo much already, J think 
it may not be improper to fum up my thoughts 
concerning the criteria of cold, by reprefent- 
ing the following particulars : 

1. THat by reafon of the various and un- 
heeded pre-difpofitions of our bodies,the fingle 
and immediate informations of our fenfes are 
not always to be trufted. 

2. THat though common weather-glaffes 
are ufeful inftruments, and the informations 
they give us are in moft cafes preferable to 
thofe of our fenfe of touching, in regard of 
their not being fo fubject to unheeded muta- 
tions ; yet even thefe inftruments being fubject 
to be wrought upon by the different weights of 
the atmofphere, as weil as by heat and cold, 
may (upon that and perhaps fome other ac- 
counts) eafily mifinform us in feveral cafes, un- 
Jefs in fuch cafes we obferved by other inftru- 
ments the prefent weight of the atmofphere. 

3. TuHat the fealed weather-glaffes, we 
have been mentioning, are fo far preferable to 
the common ones, as (efpecially they not being 


obnoxious to the various preffure of the ex- 
ternal air) that there feerns no need in moft 
cafes to decline their reports, or poftpofe them 
to thofe of any other inftruments: but yet in 
fome nice cafes it may be prudent (where it 
may conveniently be done) to make ufe alfo 
of other ways of examining the coldnefs of bo- 
dies, that the concurrence or variance to be 
met with in fuch ways of examination, may 
either confirm the teftimony of the weather- 
glafs, or excite or affift us to a further and {e- 
verer inquiry. 

4. Tuat I would not have men too eafily 
deterred from devifing and trying various ex- 
periments (if otherwife not unlikely or irratio- 
nal) about the eftimating of cold, by their ap- 
pearing difagreeable to the vulgar notions a- 
bout that quality. For I doubt, our theory of 
cold is not only very imperfect, but in great part 
ill grounded, AndIfhould never have ventured 
at trying to make fealed weather-glaffes, if I 
could have been withheld either by the grand 
Peripatetick opinion,that (to fhun a void) wa- 
ter muft remain fufpended tn glaffes, where, if 
it fall, the air cannot fucceed it; or the gene- 
ral opinion even of philofophers as well new as 
old, that air muft be far eafier, than any vifible 
liquor condenfed by cold. : 


DISCOURSE MII. 


Containing the fecond Paradox, viz. Touching the Caufe of the Condenfation of Air, and 
Afcent of Water by Cold in common Weather-glaffes. 


HOUGH I thought here to end the 
preliminary difcourfe, as doubting it 
may be thought prolix enough already, 

yet for confirmation of what I was lately no- 
ting, about the incompletenefs of the theory 
of cold, (and becaufe the evincement thereof 
may give rife to many trials, that may inrich 
the hiftory of jcold) I will here fubjoin a dif- 
courfe formerly written on another occafion. 
For though upon that account] am fain to 
leave out the beginning of it, as not fuited to 
the prefent occafion, yet the main body of the 
difcourfe may be (I think not improperly) an- 
nexed to what has been already faid about wea- 
ther-glaffes ; fince it examines the caufes of the 
principal phenomenon of them, and will per- 


haps help to difcover the incompletenefs of 


men’s notions about cold, by fhewing, that the 
true caufe, even of the moft obvious phzeno- 


_ menon of common weather-glaffes (though al- 


moft every man thinks he underftands it) has 
not yet been fufficiently inquired into. 

THe difcourfe then, that firft part of it (as 
foreign to our prefent purpofe) being omitted, 
is as follows. 

To profecute our difquifition fatisfac- 
torily, it will concern us to-confider, upon what 
account the water rifes in cold weather, and falls 


»> 


in hot, incommon weather-glaffes, whofe con- 
ftruction being fo well known,that we need not 
to {pend time to fec it down, we may forthwith 
proceed to take notice, that concerning the 
reafon, why in thefe weather-glaffes the water, 
or other liquor in the fhank or pipe, afcends with 
cold, and defcends with heat; there are three 
opinions, that will deferve our confideration. 

THE firft is the common opinion of the 
{chools and Peripateticks, and indeed of the ge- 
nerality of learned men of differing feéts, who 
teach, that the cold of the external air, con- 
tracting the air included in the weather-glafs, and 
thereby reducing it into anarrowerroom than 
formerly it poffeft, the water muft neceffarily 
afcend to fill the place deferted by the retired 
air, left that fpace fhould become a vacuum, 
which nature abhors. 

Burt againtt this explication, we have feveral 
things to object. 

For firft, Iam not fatisfied, that any of 
the {choolmen or Peripateticks (at leaft of thofe 
I have met with) have folidly evinced, that na- 
ture cannot be brought to admit of a vacuum. 
Nar do I much expect to fee that affertion well 
proved, by thefe, or by any other, that for- 
bear to make ufe of the argument of the Car- 
tefians drawn from the nature of a body, whofe 


very 


and Afcent of WATER by Cold, &c. 


very effenee they place in rts having extenfion: 
which I fay, becaufe about this argument I 
neither have yet publtfhed, nor do now intend 
to deliver my thoughts, 

Next, it feems a way of explicating; that 
little becomes a naturaltft, to attribute to the 
fenfelefs and inanimate body of water an aim 
at the good of the univerfe, ftrong enough to 
make it act, as if it were a free agent, contrary 
to the tendency of its own private nature, to 
prevent a vacuum, that, asis prefumied; would 
be hurtful to the univerfe. 

But thefe arguments we have elfewhere 
urged, and therefore need not infift longer on 
them here, 

TuirpDty, If you take a bolt-head, with 
a large ball and tong ftem, and doy with that 
and quickfilver, make the Torricellian experi- 
ment, there will be an inftrement prepared 
ike a common weather-glafs, fave that the 
ftem is‘longer, and that the hquor is mercury 
inftead of water ; and yet in this cafe we fee 
not, that the mercury, which remains pendu- 
Jous in the pipe at the height of about thirty 
inches, offers to afcend into the cavity of the 
bolt-head, to fill up the fpace, whence the air 
was expelled by the mercury, and which the 
quickfilver alfo by its fubfiding deferted. And 
the outward application of cold bodies to the 
forfaken part of the head will nat, perhaps, 
occafion the rifing of the quickfilver 2 of an 
inch, if half fo much, though the like degree 
o£ cold would make the water afcend in a 
vulgar thermometer, though fhorter, to the 
height of feveral inches. But this argument I 
alfo, on another occafion, further difplay and 
vindicate. 

WueEREFORE | fhall add one more, taken 
from the confideration of thefe fealed weather- 
elafies, that are defcribed in this prefent Hifto- 
ry of Cold. For, in thefe the air does not 
fhrink, but rather feems to be expanded, when 
‘the weather grows colder. If it be faid, that 
water being contracted by the cold, the air fol- 
lows it, to prevent a vacuum ; I anfwer, that 
thofe, that fay this, fhould explain why, where- 
as in common weather-glaffes the water afcends 
to follow the air, in thefe the air muft defcend 
to follow the water ; and why, fince to avoid 
a vacuum, the one in common weather-glaffes, 
and the other in fealed ones, refifts contrac- 
tion, nature does not rather make the air in 
common thermometers retain the extenfion, 
they conceive due to its nature, than put her 
felf to the double labour of fuffering the air to 
be preternaturally condenfed, and compelling 
the water to afcend contrary to its nature. But 
thefe arguments I will not urge fo much as 
this other, that in our prefent cafe the above 
propofed anfwer will by no means folve the 
difficulty. For if the water be really con- 
denfed into lefs, and the air expanded into 
more fpace, than they refpettively poffeft be- 
fore; [ fee not, how a vacuum or a worfe in- 
convenience will be avoided. For I demand, 
fince glafs is granted to be impervious to air 
and water,:(as indeed elfe nature would not 
need to make water afcend contrary to its own 


tendency in a common weather-glafs) what be- 
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comes of the body, that was harboured in the 
{pace deferted by the water upon its condenfa- 
tion? which queftion thofe, that do not fay 
any thing efcaped away thraugh the glafs, or 
that any thing was annihilated, will not eafily 
anfwer. But this is nor all; for I further de- 
mand, when the air expands itfelf to follow the 
water, how by that expanfion of the air, a va- 
cuum both coacervatum (as the old Epicureans 
fpoke) and zuter/per/um, is avoided. For theaéri- 
al corpufcles cannot advance into this {pace de- 
the water, without leaving either in 
Whole or in part the fpaces they filled before : 
fo that by this remove an aérial corpufcle only 
changes place, but does not adequately fill 
any more place than it did before. But if it be 
faid, that the fame air, without any fubftantial 
acceffion, may adequately fill more fpace at one 
time than at another ; if this, I fay, be pre- 
tended, I fhall not urge, that it appears not, 
why it were not more eafy far nature in com: 
mon weather-glaffes, as well as in fealed ones, 
to rarify the air, which they teach to be fo 
very .eafily ranfied and condenfed; than to 
make the heavy body of water to afeend. For 
I may very well reply, that I f{carce know any 
opinion in natural philofophy, that to me feems 
more unintelligible, and more worthy to be 
confidently rejected, than this harfh hypothelis 
of rarefaction. Of which I fhould think it injus 
rious to fo judicious a philofopher, as my Lord 
Brouncker, to endeavour here to manifeft the 
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abfurdity, though I had not in another place Defence a- 


fhewn it already. 

THE next opinion, we are to confider 
touching the caufe of the afcenfion of water by 
cold in weather-glaffes, is that of Mr. Hobbes, 
who, in the laft chapter of his book de Corpore, 
fect, 12. having premifed a delineation of a 
common weather-glafs, fubjoins this explica- 
tion : 

In the fixth and feventh articles of the 27th 
chapter (where I confider the caufe of cold) I 
have fhewn, that fluid bodies are made colder 
by the preffure of the air, that isto fay, by a 
conftant wind, that preffeth them. For the 
fame caufe it is, that the fupetticies of the 
water is preffed at F’, and having no place, to 
which it may retire from this preflure, befices 
the cavity of the cylinder between H and F, 
it is therefore neceffarily forced thither by the 
cold, and confequently it afcendeth more or 
lefs, according as the cold is more or lefs in- 
creafed. And again, as the heat is more in- 
tenfe, or the cold more rem#fs, the fame water 
will be depreffed more or lefs by its own gra- 
vity, that is to fay, by the caufe of gravity 
above explicate. 

But however the author of this explication, 
to prepare us to receive it, tell us, that how- 
ever the above-mentioned phenomena 4e cer- 
tainly known to be true by experience, the caufe 
neverthelefs bas not been difcouered, yet I con- 
fefg, I think this newly recited affertion might 
as well have been placed after his explication, 
as juft before it. 

For firft, whereas, he remits us to the ftxth 
and feventh articles of the 27th chapter (for 
the reference is mifprinted) as containing the 
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grounds of this explication, I muft profefs my 
felf far from being fatisfied with the general 
theory of cold delivered in that chapter, as be- 
ing partly precarious, partly infufficient, and 
partly fcarce intelligible, as 1 fhall elfewhere 
have occafion to fhew. And asfor what he 
particularily alledges in the fixth and feventh 
articles «ft a conftant wind, that preffes fluid 
bodies, and makes tnem cold, befides that that 
is prooflefsly afirmed, we fhall anon have occa- 
fion to mention an experiment, where water 
was not only much refrigerated, but turned 
into ice, though it were fealed up in glafs vel- 
fels, and thofe fufpended too in other glaffes ; 
wherein fome of them had air about them, and 
fome others were totally immerfedin unfreezing 
liquors; fo that the water, that was fealed up, 
was fufficiently protected from being raked by 
the wind, as Mr. AHodbdes’s conceit of the caufe 
of freezing requires. 

SeconDLy, I fee no neceffity, that the cold 
fhould prefs up the fuperficies of the water into 
the fhank of the weather-glafs, efpecially fince 
it is manifeft, that the water will rife with cold 
in a weather-glafs kept in a {till place, and free 
from any fenfible wind. Befides that it fhould 
be proved, and not barely affirmed, that an 
infenfible motion deferves the name of wind, 
and that fuch a one is the caufe of the refrige- 
ration of water; and it fhould be alfo fhewn, 
how this wind comes to be able to raife the wa- 
ter, and that to the height of many inches 
more in one part of the fuperficies than in ano- 
ther. Befides all this, I fay, we find by ex- 
perience, that water poured into a bolt-head, 
till it have filled the ball, and reached a good 
way into the ftem, will, upon a powerful re- 
frigeration, fhort of freezing, (which is the cafe 
of water in weather-glaffes, when the air grows 
colder) manifeftly fhrink into a narrower room, 
inftead of being impelled up higher in the pipe. 
And if inan ordinary weather-glafs, witha long 
fhank, you apply a mixture ofice or fnow, and 
falt to the bolt-head, the water will readily 
afcend in the fhank to the height of divers in- 
ches, which, how it will be explained by Mr. 
Hobbes’s hypothefis, I do not well fee. 

Tuirbuy, I wonder he fhould tell us, that 
the reafon, why the preffed waterafcends into the 
fhank of the weather-glafs, is, becaufe it hath 
no other place, into which it may retire from 
the preffure of the wind ; fince he, rejecting a 
vacuum, and affirming the world to be every 
where perfectly full, fhould not, methinks, 
have fo foon forgotten, that in the very para- 

raph or fection immediately preceding this, 
himfelf had told us, that he cannot imagine, 
how the fame place can be always full, and ne- 
verthele/s contain fometimes a greater, fometimes 
a lefs quantity of matter , that is to fay, that it 
can be fuller than full. So thatI fee not, why 
the water fhould find more room to entertain 
it, in the cylindrical cavity of the weather- 
slafs already adequately filled with air, than 
other where. And in the fealed weather-glaf- 
fes we have above been mentioning, and 
wherein the water defcends with cold, it will 
be very hard for Mr. Hobbes to make out the 
phznomenon according to his dottrine, Be- 


fides that his explication gives -us no account 
of the condenfation of the air by cold in duch 
weather-glaffes, as thofe, wherein the water 
defcends with cold and rifes with heat. 

FourTHLy and laftly, whereas Mr. Hobbes 
takes notice of no other caufe of the depreffion 
of water in weather-glafles by heat, but its 
own gravity, he feems to have but flightly con- 
fidered the matter. For though, in fome cafes, 
the gravity of the water may fuffice to deprefs 
it, yet, in other cafes, that gravity alone will 
by no means ferve the turn, but we muft have 
recourfe to the expanfive motion or {pring of 
the air included in the cavity of the glafs. For 
if you place a thermometer with a large ball, 
wherein the water afcends but a little way into 
the fhank, in a window expofed to the warm 
fun, you will often perceive the furface of the 
water in the pipe to be a good deal lower than 
that of the water on the outfide of the pipe ; 
which fhews, that this depreffion proceeds not 
from the bare finking of the water, but from 
its being thruft down by the preffure of the in- 
cumbent air; fince the water’s own weight 
would make the internal water fall but to a 
Jevel with the furface of the external water, 
and not fo much beneath it. And for further 
proof, you may, by keeping fuch a weather- 
glafs long enough in the hor fun, bring the 
air fo far to expand itfelf, as to drive the water 
out of the fhank, and break through the exter- 
nal water in divers confpicuous bubbles, after 
whofe eruption the remaining air being again 
refrigerated by the removal of the weather- 
glafs into a cooler place, the lofs of that part 
of the air, that efcaped away in bubbles, will 
make the water afcend higher in the fhank, 
than in the like degree of cold it would former- 
ly have been impelled, And thus much may 
fuffice to fhew the unfatisfactorinefs of Mr. 
Flobbes’s conceit. . 

Tue third and laft opinion we fhall mention, 
is that of fome ingenious modern naturalifts, 
who acknowledging, that the air has a weight, 
(which Mr. Hobbes alfo does in effeét admit, 
though he make not fo good ufe of it as they) 
do by that explicate the afcenfion of water in 
weather-glaffes ; teaching, that the cold of the 
ambient air making the included air fhrink in- 
to far lefs room than it poffeft before, the 
water in the fubjacent veffel is, by the weight 
of the incumbent air, which preffes on it more 
forcibly in all the other parts of its furface, 
than it is preffed upon in that included in the 
fhank, impelled up into that part of the fhank, 
which was newly deferted by the felf-contratt- 
ing alr. 

But though this account be preferable by 
far to thofe, which we mentioned beforeit, and 
though it be not only ingenious, but, as far as 
it reaches, true ; yet to me I confefs it feems 
not fufficient, and therefore I would fupply 
what is defective, by taking in the preffure, 
(and in fome cafes the fpring) of the external 
air, not only againft the furface of water, (for 
that the newly mentioned explication likewife 
does) but alfo againft the internal or included 
air. For the recited hypothefis gives indeed a 
Jational account, why the water is impelled in- 
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to the place deferted by the air; but then fup- 
pofes, that the air is made to contract it felf by 
cold alone, when it makes room for the water, 
that fucceeds in its place; whereas I am apt to 
think, that both the effects may proceed, at 
leaft in great part, from the fame caufe, and 
that the preffure of the contiguous and neigh- 
bouring air does, according to my conjecture, 
eminently concur to reduce the cooled air, fhut 
up in the weather-glafs, into a narrower {pace. 
This it does in common weather-glafles, be- 
caufe the ambient air retains the whole preffure 
it has, upon the account of its weight; where- 
as the internal air, by its refrigeration, even 
when but equal to that of the external air, 
lofes part of the preffure it had upon the ac- 
count of its weakened {pring. | 

But this, as I newly intimated, is not the 
foleaccount, upon which the air may in fome 
iorts of weather-glaffes impel up the water, 
and contribute to the condenfation of the air 
incumbent on the water. For in fome cir- 
cumftances (one or two of which we fhall 
produce by and by) it may fo happen, that 
the reft of the air, chat bears up the water to 
be raifed, will not be fo much refrigerated, 
as the included air, that is to be condenfed ; 
and coniequently the other air will have a 
ftronger fpring,than this laft mentioned air will 
retain, and therefore the former will havea 
greater preffure, than the latter will be able to 
refift. 

We fhall not now examine, whether the 
{pring of the air depend upon the {pringy ftruc- 
ture of each aerial corpufcle, as the {pring of 
wooll does upon the texture of the particular 
hairs it confifts of, or upon the agitation of 
fome interfluent fubtile matter, that, in its paf- 
faze through the aérial particles, whirries each 
cf them about, or upon both thefe caufes to- 
gether, or upon fome other differing from ei- 
ther of them: but this feems probable enough, 
that as, when air, being fealed up ina glafs, is 
afterwards well heated, though it acquire not 
any greater dimenfions, as to fenfe, than ithad 
betore, yet it has its fpring much increafed by 
the heat; as may appear, if the fealed tip be 
broken under water, by the eruption of bubbles, 
by the endeavour of the imprifoned air to ex- 
pand itfelf; fo uponthe refrigeration of theair, 
fo fealed up, though the additional fpring (if 
I may fo fpeak) which the heat gave it, will 
be loft upon the recefs of that heat, or as foon 
as the effect of that heatis deftroyed, yet there 
will remain, in the included air, a confiderable 
fpring, and fufficient to make it as well fill (at 
leaft as to fenfe) the cavity of the fealed glais, 
as it did when its fpring was ftronger. And 
proportionably we may conceive, that though 
cold, at leaft fuch as we meet with in this cli- 
mate of ours, does make the fpring of an in- 
cluded parcel of air weaker than it was before 
the refrigeration of that air, yet it may not 
make it fo much weaker, but that the aérial 
corpufcles may be kept fo far extended, as not 
at all (or fcarce fenfibly) to quit the room they 
poffeffed before, in cafe there be not, contigu- 
‘ous to them, any other body, which, by its 
preffure, endeavours to thruft them inwards, 


and fo make them defert part of that fpace. 
Which claufe I therefore add, becaufe, that if 
the cafe propofed do happen, it is obvious to 
conceive, that the weakened {pring of the air 
cannot retain fo much force to refift an exter- 
nal preffure, as it would have, if the cold had 
not debilitated it ; and confequently this cooled 
air muft yield and fuffer itfelf to be condenfed, 
if it come to be expofed to a preffure, to which 
ic was but equal before its being weakened. And 
fuch in common weather-glaffes is the preffure, 
that is conftantly upon the furface of the water 
without the pipe,. upon the account of the gra- 
vity of as much of the air or atmofphere as 
comes to bear upon it. 


Havine thus explained our conjecture, we 
will now proceed to the experiments we made 
to countenance it, as we find them entered in 
our loofe notes. 

In one of which, I ind what follows: 

We took a phial capable of containing five 
or fix ounces of water, and having filled it al- 
moft half full with that liquor, we inverted in- 
to it a glafs-pipe of about ten inches long, 
and much bigger than a large {wan’s quill, 
fealed at one end, and at the other filled top- 
full with water; fo that the open orifice being 
immerfed under the veffel’d water (of the phial) 
there remained no air at the top of the pipe. 
Then,as much of the orifice of the phial’s neck, 
as was not filled by the pipe, being carefully 
clofed with cement, that no air could get in or 
out,the phial was placed infnow and falt, till the 
veffel’d water began to freeze at the top and 
bottom ; and, according to our expectation, we 
found, that, notwithftanding this great degree 
of infrigeration of the air in the phial, the water 
in the pipe did not at all defcend: fo that et- 
ther the air did not fhrink by fo great a cold, 
or the water, whether to avoid a vacuum, or 
otherwife, did not remove out of the pipe to 
poffefs the place deferted by the refrigerated 
air. 

AFTERWARDS we endeavoured to repeat 
the experiment with the fame glaffes ; but ha- 
ving had occafion to be abfent a little too long 
(though not very long) we found, at our re- 
turn, the upper and fealed part of the pipe 
beaten out, which we fuppofed to have been 
done by the intumefcence of the water in the 
phial! upon its glaciation, 

WHEREFORE wefaftned into the fame pial 
another pipe, fome inches longer than the for- 
mer, and drawn very flender at the fealed end, 
that it might eafily be broken there ; and ha- 
ving fet the phial to freeze, as before, without 
finding the water to defcend in the pipe, we 
did, with a forceps, break off the fealed end, 
that the outward air might come to prefs upon 
the fufpended water, and, by it, upon the cool- 
ed air in the phial,; whereupon,as we expected, 
the water was fwiftly deprefied, by our efti- 
mate, eight or ten inches, but not fo low by a 
pretty deal, as the furface of the water in the 
phial. : 
ArfTer this, by rarifying the air in the vial, 
and by blowing into it through the pipe, the 
water was raifed within about half an inch of 
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the top of the pipe, whofe flender end being 
fealed, the phial was again placed in {now and 
falt; but the fpring of the air at the top, which 
was rarified before, was, by refrigeration, fo 
weakened, that it was unable fenfibly to deprefs 
the water; wherefore, breaking off the apex, 
as before, the upper air immediately drove it 
down divers inches. 

Our laft trial therefore was, to leave in the 
fame pipe about 34 inches of air rarified as little 
as we could, and placing the phial in falt and 
fnow, as before, we obferved, that the air in 


glafs-bubbles (blown with alamp) fome of a- 
bout the bignefs of a nutmeg, and fome much 
greater ; each of thefe bubbles we furnifhed 
with a very flender {tem (often no bigger than 
a raven’s quill) which was ufually divers, and 
fometimes many inches long. Into this ftem 
a drop or two of water being conveyed, might 
eafily enough, by reafon of the lightnefs of fo 
little liquor, together with the flendernefs of 
the cavity (which permitted not the included 
are to penetrate the water at the fides, but 
rather impel up the intire body of it) be kept 


fufpended, and fo betray very {mall changes, 9,, 5,056 
(and much {maller than to be taken notice of concerniag 
by common weather-glaffes) as to rarifaction “/¢ wes- 
and condenfation in the air it leaned upon. ae 
Now when in one of thefe inftruments, if watch- of thle 
ing when the pendulous watet was fomewhat tree aif- 


near the top of the ftem, we nimbly applied to @e*- 


the pipe did, upon the refrigeration of the air 
in the phial, expand itfelf very little, though 
the water in the phial were in part turned into 
ice; but upon breaking off the flender fealed 
end, the outward air prefently depreffed the 
water above two inches beneath the lait level, 
and by removing the glafs into a warmer room, 


we found, that the water afcended a pretty deal 
above an inch higher than the fame uppermoft 
level, whereby we probably concluded our 
weather-glafs to be ftanch. 

Txuue much I find together in one place, 
among my promifcuous collections: but after 
this, coming to have the conveniency of glaffes 
fo fhaped as to be eafily fealed, I judged it fit 
to make ufe of fome of them, to keep even 
the moft fufpicious from objecting, that I fhould 
alfo have made fome trials with glaffes, which 
being hermetically feal’d, would be fure moft 
accurately to hinder all immediate intercourfe 
betwixt the internal and external air, And I 
remember, that once we took a glafs, like the 
‘bolt-head of a common weather-glafs, fave that 
the {mall end was drawn very flender, for the 
more eafy breaking of the apex: and into this 
glafs a convenient quantity of water was poured, 
and then the glafs being fealed up at the fharp 
end and inverted, the water fell down to that 
end, and poffeft its due {pace in the pipe. Then 
the round end of the glafs having a mixture 
of {now and falt applied about ic, though the 
internal muft needs have been thereby much re- 
frigerated, (as will be readily granted, and may 
be gathered from divers of the experiments 
mentioned in thefe papers) yet we obferved not 
the water manifeftly to rife. And though an 
attentive eye fhould in fuch a trial difcern fome 
fenfible intumefcence in the water ; yet that 
may well enough proceed from fome little ex- 
panfion of the aerial particles, which we have 
elfewhere fhewn to be ufually laticant in com- 
mon water, upon the diminution of the pref- 
fure of the air above the water, caufed by wea- 
kening that air’s {pring by the cold. But 
when we had, to compleat the experiment, 
broken the flender end of the glafs under wa- 
ter, the included air, becoming then contiguous 
to that had obtainedimmediate intercourfe with 
that water, whofe furface was every where 
preft by a pillar of the external air that leaned 
upon it, the water was by the gravity of that 
outward air haftily impell’d into the cavity of 
the pipe (the fpring of whofe air was, as we 
faid,weakened by the cold) to the height, if I 
mifremember not, of feveral inches. 

ANOTHER fort of trial I remember we 
made after the following manner: We took 


the orifice of that ftem the flame of acan- 
dle, we could by that heat almoft in a mo- 
ment feal ic up, by reafon of the thinnefs of 
the glafs, and the flendernefs of the ftem. 
And if then we placed the thus fealed glafs in a 
mixture of fnow and falt, how much focver the 
air within the cavity of the ball muft be, in all 
probability, refrigerated by this operation, yet 
it would fcarce fenfibly, and not at all conf- 
derably fhrink ; as we gathered from the pen- 
dulous waters remaining in the fame place, 
or its falling at moft but inconfiderably lower. 
But ifthen, witha pair of {ciffars or otherwife, 
we dexteroufly broke off the fealed end of the 
{tem, and thereby expofed the internal refri- 
gerated, to the preffure of the external air, the 
water immediately would be haftily thruft down, 
fometimes divers inches below its former fta- 
tion, and fometimes quite into the cavity of the 
round end of the glafs, To which we fhall add, 
that not only, when thefe thermometers were 
fealed, neither the ufual degrees of cald, nor 
thofe of the heat in the ambient air would at 
all confiderably deprefs or raife the pendulous 
water, which, if the glafs were not fealed, 
would, as we formerly noted, fhew it felf won- 
derfully fenfible of the mutations of the air, as 
to thofe two qualities: But we fometime pur- 
pofely tried, that though upon the refrigera- 
tion of the formerly rarified air in the glafs, 
the pendulous water were defcending fatt e- 
nough, yet if even then we nimbly fealed up 
the open orifice of the ftem (which may eafily 
be done in atrice) the defcent of the water 
would be prefently ftopt, and it would ftay 
either juft in, or very near the fame part of 
the fhank, wherein it chanced to be, when by 
fealing of the glafs it came tobe fenced from 
the preffure of the atmofphere; and in that place 
it would continue till the fealed end were bro- 
ken off. For then incafe the ambient air were 
as cool, as it was when the glafs was fealed, 
the water would for the reafon already given 
be further depreft, according as the weakened 
{pring of the inward rarified air was more or 
lefs remote from an equality to the preffure of 

the ambient air. 3 
Besipes, for further trial, we took a large 
glafs-ege with along ftem, which {tem was 
purpofely fo bent, that ic reprefented a glafs- 
fiphon, 
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fiphon, in whofe fhorter leg the glafs was 
drawn, very fmall, that’ it might be the more 
eafily firft fealed, and then broken. 

Tuts done, we got ina convenient quantity 
of water, which afcended to a pretty height in 
both the legs of the bent glafs, after which the 
fhorter leg being nimbly fealed after the man- 
ner hereafter to be mentioned, there remained 

See the fi- & pretty quantity of air above the water in 
gure among that fhorter lee, which was purpofely left there, 


ue heme, that it might, by its {pring, impel up the water 
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two inches and a quarter in the Ionger leg, and 
then, there not being water enough, broke 
through it in many bubbles. 

Tus far the note, to which I thall only 
add, that in this cafe the afcenfion of the wa- 
ter in the longer leg cannot be attributed to 
the weight of the air in the fhorter leg, that 
being, I know not how much, too {mall to lift 
up fo much water, but to the fpring of that air: 
and alfo that we need not marvel, the expan- 
fion. of that air fhould be fo fmall, fince {ome 


in the longer leg upon the refrigeration of the 
air included in that longer leg, A!I this being 
done, the whole glafs was fo placed in a con- 
venient frame, that the oval part of it was fup- 
ported by the frame, beneath which the bend- 
ed fhank of the weather-glafs did hang fo, that 
a mixture of ice and falt might be conveniently 
Jaid upon this frame to furround and refrigerate 
the air included in the egs, without much cool- 
ing the air in the cylindrical part of the glafs. 
The account, that I find of this trial in one of 
my notes, Is this, 

In the greater bent ege, that was fealed up 
with water, in both legs, upon the application 
of ice and falt to the ellipfis at a convenient 
time, the water in the longer leg afcended a 
little, but not by our guefs above a barley-corn’s 
length, if near fo much, and about four inches 
of air (as I remember) that were left in 
the fhorter leg, expanded itfelf (to fenfe) as 
much; but as foon as I broke off the flender 
wire, wherein the fhorter lee ended, the ex- 
ternal air rufhing in madethe water rife about 


of the ¢xperiments, hereafter to be related, 
will fhew us, that the refrigeration of the air 
in fuch trials (as that newly recited) does not. 
weaken the {pring of it any thing near fo con- 
fiderably as one would expeét, So that the air 
in the longer leg could yield but a very little 
to that in the fhorter leg, efpecially fince the 
{mallnefs of this laft named proportion of air 
made its {pring to be more eafily and confide- 
rably weakened by a {mall expanfion. 

Tuus far our paradoxical difcourfe, which 
contains divers particulars, that, being added 
to the confiderations, whereunto we have (by 
way of appendix) fubjoined it, might afford 
us feveral reflections ; but having dwelt too long 
on one fubject already, we fhall now conclude 
with this, upon the whole matter ; 

Tuat there is fomewhat or other in the 
bufinefs of weather-glaffes, which (I fear) we 
do not yet fufficiently underftand, and which 
yet, IT hope, that by other trials and more heed- 
ful obfervations we fhall difcover. 


The Paper, that was prefixed (by way of a fhort prefatory Addre/s) 
to the enfuing Hiftory of Cold, when being to be brought in, and 
prefented to the Royal Society, i¢ was put into the hands of its 
moft worthy Prefident, the Lord Vifcount Brounker, was as followeth. 


Little Chelfea, Feb. 14. 1662. S. A. 
My Lord, | 


HE time your lordfhip and the fociety 
appointed me for the bringing in of my 
papers, concerning cold, is fovery fhort, 

that to give you the fruits of my obedience as 
early as you are pleafed to require them, I mutt 
prefent them you very immature, and IJ fhould 
fay very unfit for your perufal, if you were not 
as well qualified to fupply deficiencies and 1m- 
perfections as to difcern them. For of all the old 
obfervations, I made divers years ago, in order 
to the hiftory of cold, I have not yet found 
enough to fill up one fheet of paper: and as 
for thofe, I made the laft frofty feafon, befides 
that I was feveral times diverted by avocations 
diftracting enough, the fharpnefs of the wea- 
ther, which gave me the opportunity of ma- 
king fome experiments, brought me an indif- 
pofition, which by forbidding me to be often, 
and ftay long in the cold air, hindered me from 
making divers others; and (which is worft of all) 
whilft | was confined toa place, where I wanted 
Vou, Il. 


divers glaffes, and other inftruments I would 
have employed, the ways both by land and 
water were fo obftructed by the {now and ice, 
that I could not feafonably procure them from 
London, and was thereby reduced to leave {e- 
veral trials, I fhould have made, either unaet- 
tempted, or unprofecuted. But left you fhoula 
think, that what I intend only to excufe my 
unaccuratenefs, 1s meant to excufe my pains, 
I fhall without further apology apply my felf 
to do what the fhortnefs of the time will allow 
me, which is little more, than to tranfcribe in- 
to this hiftorical colleétion moft of the parti- 
culars, which your lordfhip’s commands exact, 
though hafte will make me do it in the very 
words, for the moit part, that I find them, 
in a kind of note-book, wherein I had thrown 
them for my own private ufe ; which I thelefs 
{cruple now to do, not only becaufe the hatte, 
that exacts from me this way of writing, may 
ferve to excufe it in me, but that it may the bet- 
ter appear, how little I had defigned to wreft 
or byafs them to any pre-conceived hypothelis. 
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The EXPERIMENTAL HIsTory 


The EXPERIMENTAL History of COLD begun. 


TITLE I. 
Experiments touching bodies capable of freezing 
others. 


O go methodically to work, we fhould, 

perhaps, begin with confidering, what 

fubjects are capable, or not capable of 
harbouring the quality we are to treat of; and 
tO invite us to this, it feems probable enough, 
that among the bodies, weare converfant with 
here below, there is fcarce any except fire, 
that is not, at fome time or other, fufceptible 
of aétual cold, (at leaft as to fenfe) And even 
concerning fire it felf, till that difficulty be 
Clearly determined, which we have elfewhere 
{tarted ; namely, whether fire be not, as wind, 
(at leaft like fuch as is made by air blown out 
of a pair of bellows) rather a ftate of matter, 
or matter confidered whilft it is in fuch a kind 
of motion, than a diftinct and particular fpecies 
of natural bodies, there may remain fome 
doubt; fince we fee, that bodies, which may 
be either in a moment, as gunpowder, or (as 
far as fenfe can judge,) totally, as high recti- 
fied fpirit of wine, turned into fire, may yet 
jmmediately before their accenfion, be actually 
cold: and as to gunpowder, prefently after ac- 
cenfion, its fcattered parts caught in clofed 
veffels will alfo appear cold to the touch. 
But fuch things neverthelefs we muft not now 
infift on, partly becaufe it requires the refolving 
of a fomewhat difficult queftion, which more 
properly belongs to theconfiderations about heat, 
where we have already handled it; partly be- 
caufe our defign in thefollowing colleétions was 


‘not fo much to gather and fet down gbfervations, 


that were obvious tg any, that was furnifhed 
with a mediocrity of-attention, as experiments 
purpofely made in a¢der to the hjftory ef cold; 
and partly too, becaufe in this collection, though 
we do, as occafion ferves, take notice of expe- 
riments and phz#remena, that relate to cold in 
géneral, or indefinitely ; yet our chief work 
has been to find out, and deliver, the phe- 
nomena of congelation, or of that intenfe de- 
eree of cold, whieh either does freeze the be- 


dies it works upon, orat leaft were capable of 


turning common water, fitly expofed to it, 
into ice. And this may ferve for a general ad- 
vertifement about the enfuing papers ; and con- 
fequently having premifed it, we fhall without 
any further preamble proceed to the fetting 
down fuch things, as we have tried and eb- 
ferved concerning thofe matters ; beginning 
with thofe, that beipng to the title prefixed to 


the firft part, or feétien, of our hiftory. 


t, FHE bodies, thatare cold enough to freeze 
others, are in this eltmate of curs but very few, 
the moft remarkable is a mixture 
of fnow and fakt, which, though little known, 
and lefs ufed here in England, isin fialy and 
{ome other regions much employed, efpecially 
to cool drinks and fruits, which men may eafily 


do, by burying, in this mixture, glaffes, or 
other convenient veffels, filled either folely with 
wine, or other drinks, or elfe with water, that 
hath immerfed in it the fruits to be refrigerated. 

2, (CH circumftances we are wont to ob- 
ferve in making and employing this mixture, 
we fhall hereafter in due place deliver; and 
therefore here we fhail only take notice, that 
we could not find upon fome trials, that fuch 
claffes filled with water, as would be frozen 
eafily enough by this mixture of fnow and falt, 
would be in like manner frozen, in cafe we 
employed {now alone, without mingling any 
fait withit Ideny not, that it is very poillible, 
that in very cold countries, as well {now as 
beaten ice may freeze water poured into the 
intervals of its parts. But there is great odds 
betwixt water fo intermingled with ice or {now, 
and only furrounded with it in a veffel, where 
the water is, as it were, in one entire body, 
and of a comparatively confiderable thickneds : 
and there is alfo a great difference betwixt the 
degrees of coldnefs in the air of frigid regions, 
and of England. And perhaps too there may 
be fome difparity betwixt the degrees of cold- 
nefs of ice and fhow in thofe climates, and in 
ours. And we muft havea care, that in cafe 
a phial full of water buried all night fhould 
freeze, we afcribe not the effeét to the bare 
operation of the fnow, which may be (entire- 
ly, or in great part) due to the coldnefs of the 
air, which would, perhaps, have performed.the 
effect without the fnow. 

3. Bur though fhow and fale mixt together 


‘ will freeze water better than fnow alone, yet we 


muff not think, that. there is any fiich peculiar 
virtue in fea-falt, to enable {now to freeze, 
but that theré are divers other falts, each of 
which concurring with {now is capable of 
producing the like effeét. For we found up- 
on trial, that we could freeze water without 
the help of fea-falt, by fubfticuting in its place, 
either nitre, or alum, or vitriol; or fal armo- 
niac, er even fugat; for either of thofe be- 
ing mingled with adue propertien of fhow, 
would ferve the turn, though they did not 
feem equally to advance the congealing power 
af the {now ; nor fearce any of them did do it fo 
wellas fea-falt, But of this elfewhere more. 
4..WueEn we had miade the newly-menti- 
oned trials, fome particular conjectures, we 
have long had about the nature of: falts, in- 
vited us to try, whether, notwjthianding the 
comminution and canfequent change produced 
in falts by diftillation, the faline corputcles, that 
abound in the diftilled liquers of thafe concretes, 
as well as in their falutions, would not likewife, 
by being mixt with it, enable fnew to freeze wa- 
ter, at Jeaft in {mall and flender glaffes ? This 


‘we firft went about to try with good {pirit of 


falt: but we found, as we feared, that though 
it made a fufficiently quick diffolution of the 
{now it wrought upon, yer its fvidity hindered 
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it from being retained lone enough by the fnow, 
to the bottom of which it would fall, before 
they had ftayed fo long together, as was re- 
quifite to freeze fo much as a little effence-bot- 
tle full of common water. 

5. WaHeEREFORE we bethought our felves of 
an expedient, whereby to try the operation, 
not only of thofe fpirits, but of divers other 
bodies, which were unapt for a due commix- 
ture of fnow after the way newly mentioned, or 
4of which we had too little, or valued them too 
much, to be willing to fpend quantities of them 
upon thefe trials. And this way (that remains 
to be mentioned ) we fomewhat better'‘liked, be- 
caufe the experiments made according to it 
‘would alfo prove experiments of the tran{muf- 
fion of cold through the extremely clofe body 
of glafs. 

Anp even in this way of trying, we did at 
firft meet with a difcouragement, which, left it 
fhould happen to others, we fhall here take 
notice of ; namely, that having put a conveni- 
ent quantity of fnow into a fomewhat thick 
ereen glafs phial, though we copioufly enough 
mixt with it a fomewhat weak fpirit of falt, 
(being loth to employ the beft we had) and 
having well f{topt the veffel, did carefully fhake 
together, and thereby agitate the mixture m 
it, yet the glafs appeared anly bedewed upon 
the outfide, without having there any thing 
frozen. But fufpecting, that the thicknefs of 
the glafs might be that, which hindered the 
operation of the included mixture, we put 
{now and a convenient proportion of the felf- 
fame fpirit of falt into a couple of thin phials, 
one of which we clofed exaétly, and the other 
negligently, and having long fhaken them, 
we found, that what adhered to them on the 
outfide, was (though but fomewhat faintly 
and thinly} frozen. 

6. Anp,~as to this fort of experiments, we 
fhall heré obferve once for all, that the fhow 
or ice included, together with the faline ingre- 
dient (whatever that were) was always thawed 
within the glafs ; and that confeéquently, it was 
the condenfect vapour of the air, or other 1i- 
quor that adhered to the outfide of the glafs, 
which was turned into ice, which ts the reafon, 
why in mentioning thefe-experiments we often 

ufe the word freeze in a tranfitive fenfe, to fig- 
nify the operation of the frigorifick mixture 
upon other bodies. 
9, Tuts premifed, let us proceed to relate, 
that we afterwards took oil of vitriol, and 
mixing it with {now in fuch another phial as 
that laft mentioned, we found its hese 
power far greater than that of fpirit of fale. 
And left it fhould be pretended, that in thefe 
experiments the cold was not tranf{mitted 
through the fides of the glafs, but that the atr 
within the phial, highly refrigerated by the 
mixture, did upon the account of their free 
imtercourfe enable the air contiguious to the out- 
fide of the phial to freeze the dew it met with 
ftickine on it; we profecuted the experiments 
with the addition of this cireumftance, that on 
feveral occafions we fealed,up the phial, that 
contained the fnow and the other frigoriftck 
body. it was mixed with, and afterwards by the 
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help of this mixture froze the externally ad- 
hering moifture, 

8. Havine then, accotding to this way, 
fubftituted {pirit of nitre for oil of vitriol, or 
{pirit of falt, we found, that it froze yet more 
powerfully than either of thofeé two liquors, 
and continued to do fo in thofe parts of the 
outfides of the glafs, that were adjacent to the 
included fnow, till that fnow was almoft to- 
tally refolved into a liquor. This we tried both 
in a thin fealed glafs, and ina pretty thick'glafs 
ftopped only with a cork. | 

9. AFTERWARDS we fuccefsfully enough 
tried the experiment with fpirits lefs acid, as 
not only with {pirit of vinegar, but with {pirit 
of fugar; I mean the red empyreumatical fpirit 
forced over in a retort, which mixed with fhow, 
according to the manner of the experiment, 
did at length freeze the externally adhering 
moifture. But the films of ice were very 
thin, and very apt quickly ‘to difappear. 

10. Havinc thus made a number of trials 
with acid fpirits, we thought fit to make fome 
with urinous fpirits, that abound in volatile falt, 
and accordingly having mixt {pirit of urine 
and {now in an open phial, and agitated them, 
-we found, that the external moifture did dif- 
cernably, though not very ftrongly , freeze. 

Bur with fpirit of fal armoniac drawn 
from quick-lime (according to the way J have 
delivered in another treatife) the operation was 
quick and powerfll enough. 

ti, Hiavine tried to freeze water with 
‘acid, and with volatile {pirits apart, we thought 
it not amifs to try what they would do both 
tooether ; and accordingly pouring upon {now 
both fome fpirit of urine, and a little oil of vi- 
triol, and fhaking them into the fhow in an 
open phial,- we found, that the mixture did 
freeze, though the glaciation, in this cafe pro- 
duced, were'very languid. | 

12. Havine thus tried falts difengaced 
from their groffer parts, or fhattered into cor- 
puicles by diftillation, we made fome trial like- 
wife with groffer falts, as with fal-gem, with a 
fublimate made with common fublimate and 
‘fal armoniac, nay, and with both loaf and 
kitchen fugér, with all which, among the like 
bodies, that Ican now remember, the experi- 
ment fucceeded well enough : alfo‘a very ftrong 
‘folution of pot-afhes, mixed with fhow in an 
open’ fingle phial, did freeze, but that very 
faintly. And both a very ftrong folution of 
very pure’ falt of tartar, ‘and (at another time) 
‘a {trong fohition of pot-afhes, being the one as 
well as the other, mixed and agitated with 
fnow in a fingle ‘phial, produced films of ice 
(though thin ones) on the outfide of the glafs, 

13. Arter this, we thought fit to make a 
trial of ariother Kind, of which I find this ac- 
count amon; my'tiotes. We filled a fingle phial 
with fnow, and then poured into it a conve- 
nient proportion of a ftrongly {weet folution of 
minium 1n fpirit of vinegar, and having fhaked 
the mixture together, we found, that this fweet 
fugar of lead did, as well as acid and alcali- 
zate falts, excite the cold of the fnow fo much, 
as to produce films of ice on the outfide of the 
glafs: but a parcel of the fame folution, ieee 
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for divers hours kept in fnow-and falt, was not 
thereby frozen. 

In order to the difcovery of fome hints of 
the account, upon which the above-mentioned 
mixtures were more intenfely frigefactive than 
{now alone, we fealed up a fingle phial full 
of fnow unmingled with any other ingredient, 
and found it to thaw much more flowly, than 
any of thofe parcels of fnow, which we had 
mixt with falts or fpirits. 

In profecution of this conjecture, we fhall 
add, that, for aught we could find, by divers 
trials, no falt, that helps not the fnow to dif- 
folve fafter than elfe it would, did enable it to 
produce ice, though ufually it did produce dew 
on the outfide of the phial, that contained the 
mixture ; and accordingly, neither cryftals of 
tartar, nor borax, both beaten to powder, 
nor, which is more, (confidering what we 
Jately noted of the effects of another fort of 
fublimate) would fublimate enable the fnow to 
freeze ; as well the powder of fublimate as that 
of borax, and that of tartar, lying for a great 
while in the {now undiffolved. | 

14. BELONGING to this matter, I find a- 
mong my papers alfo this note. 

[Water of quick-lime (made by quench- 
ing {tore of unflacked lime in common water) 
twice tried, would notmake fnow freeze,perhaps 
becaufe though the water were kepr ftopt, yet 
the liquor having been kept in the glafs a 
twelve-month, and more; probably the fpirits 
may have flown away, which I. find, by in- 
quiring of one that drinks much lime-water, 
that it abounds with, when frefh, and grows 
deftitute of a while after : and poffibly alfo the 


_badnefs of the lime was the caufe, why being 


mingled with {now it would not freeze, though 
all the phials, that did not freeze, did yet ga- 
ther ftore of dew on the outfides (perhaps be- 
caufe of the fnow, whofe melting alone may 
{uffice) to produce that effect. ] 

15. lr may feem fomewhat more ftrange, 
that diftilled oil of turpentine, which is fo hot 
and fiery a liquor, fhould not enable fnow to 
freeze ; but this agrees not ill with the conjecture 


Tately mentioned, for it will hereafter appear, 
.that in oil of turpentine ice diffolves flower 


than: in divers other. Jiquors, without excepting 
common water itfelf. | , 

16. AND yet notwithftanding the bad fuc- 
cefs of this trial,we. were not diicouraged fram 
making another with fpirit of wirie;, for though, 
according to, the common opinion.of _chymitts 
and phyficians, it.be a. meer vegetable ful- 
phur, yet we, that, have elfewhere ventured to 
afcribe fome fuch operations.to it as chymifts 
would haye belong to faline liquors, did not 
{cruple to feal.up, in a fingle phial almoft filled 
4 now, a cOnvenient quantity. of the pure 
{pirit of wine (drawn off from, quick-lime, the 
befter to dephiegm it) and of this ‘mixture we 
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‘found the operatian ,more powerful than:any _ 


of thofé we have férmerly mentioned : for the 
freezing virtue af this did not only Jaft Jong, 
both in the fealed fingle phial, and in another 
that was open, but the inclofed mixture pre- 
{ently crufted the outfide of the glafs:(or of the 
neck, if it were made to fill that) with ice, 


which might be taken off in flakes of good 
breadth, or in pieces of good thicknefs. Nay, 
it prefently froze urine into figured ice, which 
might be taken off in {fcales. | | 
17. Pus laft circumftance puts me in mind 
of another experiment, whereby we tried by a 
vigorous mixture of fhow, and fome choice 


{pirit of nitre, we had met with, to freeze li- 


quors of more difficult conglaciation than fair 
water. 

WE took then fome fnow, and mingled with 
it fome of the newly mentioned {pirit of nitre 
in fo lucky a proportion, that it froze very vi- 
goroufly and very fuddenly; infomuch, that 
once almoft as foon as it was fet to the ground, 
it froze the phial to the floor it was fet on, and 
the outfide of the glafs, that contained this 
mixture, we wetted with fpirit of vinegar, 
which was frozen into pretty thick ice, but yet 
(not quite to forget that circumftance) retain- 
ing the falt tafte of fpiric of vinegar. And 
though this mixture would not difcernibly 
freeze fpirit of nitre on the outfide, yet it tranf- 
mitted cold enough to freeze weak {pirit of 
{alt, and to give us the pleafure of feeing fome 
faline liquors prefently turned into figured: ice ; 
as not only the laft mentioned {pirit exhibited 
fome little (as it were) faline icicles croffing 
each other, and, quickly vanifhing, but (which 
was far prettier) having often obferved, that 
fal armoniac being diffolved in water, and 
the folution being put very flowly to evapo- 
rate part, but not too much, away, the re- 
maining liquor would, in the cold, fhoot into 
parcels of falt very prettily figured, fome of 
them refembling combs with teeth on both 
fides, and athers refembling feathers : having 
obferved this, I fay, and being defirous to try, 
whether the fpirit of fal armoniack, diftilled 
by the help of quick-lime, being, put to congeal 
on the outfide of a glafs, would not afford a 
refemblingly figured ice ; we found upon trial, 
both that the mixcure was able to freeze that 
fubtile {pirit, and alfo, that it fhot into branches 
almoft like thofe, exhibited. by -fuch falts un- 
diftilled. And it was not unpleafant to behold, 
how upon inclining the glafs fo, that the freez- 
ing mixture refted a little, near any part of 
the {pirit, this liquor would fhoot into fuch 
branches as: we have been {peaking of, fo nim- 
bly, that the eye could plainly difcern them, as 
it were, to grow, and haftily ovérfpread the 
furface of the glafs, but thofe branches wer 
wont quickly to vanifh. : 7 

I Hap almoft forgot to mention, that J 
tried the freezing with fnow, and divers fer- 
mented liquors undiftilled, inftead of fpirit gf 
wine ; and though the experiments fucceed 
nat with {mall beer, much lefs with. water, yet 
there was a. glaciation, though but flight, 
produced not only by the addition of wine, but 
even by thatof,moderately {trong ale. 

18. Havine obfevred, that the liquors and 
other bodies, that affifted the fnow. to freeze, 
were generally fuch as haftened its diffolution, 
we thought it not altogether unworthy the 
trial, to examine, what would..be the event of 
procuring a fpeedy diffolution of the. fnow, by 
fubftituting bodies a¢tually warm, inftead of 
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potential hot ones : of this fort of trials, I find 
among my notes thefe two regiftred. 

[1. Into a fingle phial almoft filled with 
{now, there was poured a pretty quantity of 
well-heated fand, that it might diffolve the 
{now in many places at once, without heating 
the ambient air, or the outlide of the glafs : 
but though the folution of the fnow feemed to 
fucceed well enough upon the fhaking of the 
vefiel, yet the outfide of the glafs was only be- 
dewed, not frozen. 

2. Into another fingle phial almoft filled 
with {now, we poured fome water, which we 
judged of a convenient warmth, and we poured 
itin by a funnel, that had but a flender orifice 
beneath, that the warm water might fall into 
the middle of the fnow, without running to 
the fides ; and taking a convenient time to fhake 
the glafs, we did by this way produce a very 
confiderable degree of cold, and much dew on 
the outfide, but were not fatisfied, that any of 
that dew was frozen, though the fuccefs would 
have invited us to have made further trials in 
greater glaffes, if we had had any more fnow at 
hand. ] 

Wherefore this experiment is to be further 
and more artificially tried. 

19. Ir is a common tradition, not only 
among the vulgar, but (I prefume, upon their 
account) among learned men, that the often- 
times varioufly, and fometimes prettily enough 
figured hoar froft, which is wont to appear 
upon glafs windows in mornings, preceded 
by frofty nights, are exfudations, as it were, 
that penetrating the glafs-windows, are, upon 
their coming forth to the cold external air, 
frozen thereby into varioufly-figured ice. How 
groundlefs this conceit is, may be eafily dif- 
covered, if men had not fo lazy a curiofity, as 
not to try (which they may do in a moment, 
and without trouble) whether the ice be, ac- 
cording to the tradition, on the outfide of the 
window, and not contrary to it on the infide, 
where indeed it is generated of the aqueous 
corpuicles, that {wimming upand down in the 
air within the room, are by the various mo- 
tion, that belongs to the fluid bodies as fuch, 
brought to pafs along the window, and thereby 
the vehement cold of the neighbouring exter- 
nal air, communicated through.the glafs, con- 
denfed into dew, and frozen into ice. 

20. AnD becaufe divers modern naturalifts 
have taught (I think erronegufly) that glafs is 
eafily enough pervious, not only to air, but to 
divers fubtile liquors, left the favourers of this 
doétrine fhould object, that we have ill affigned 
the natural caufe of the ice, appearing on the 
outfide of the glafs in the former experiments, 
which, according to them, may rather proceed 
from the fubtler (but yet vifible) parts of the 
exceffively cold mixture of the fnow and faline 
bodies penetrating the pores of the glafs, and 
fettling on the outfide of it : to obviate this ob; 
jection, I fay, and to confirm what we have 
taught in another treatife about the wandring 
of ftore of aqueous vapours through the air, we 
will add the following experiments, purpofely 
made to evince thefe truths. 

21. AT one time four ounces and a quarter 
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of a mixture of ice and falt, being inclofed in 
a phial, and thereby enabled to condenfe the va- 
pours of the ambient air, was by their acceffion 
increafed 12 grains, 

ANOTHER time a phial, wherein fhow (weigh. 
ing two ounces fix drachms and an half ) was 
fuffered to condenfe the vapid air, the dew, that 
partly adhered to it, and partly fell from ity 
made the whole weigh four grains more than 
the phial did, when it was firft put into the {cale ; 
in which fcale we found fome water flowing 
from the dew, which gavé that increafe of 
weight. And here let me add by the way, 
that the tip of this fealed phial being broken. 
under water, fucked in-a confiderable quantity 
of it: whether, becaufe of fome little rarefac- 
tion of the air included in the fealing, or be- 
caule of the infrigidation of that air by the fnow, 
or for both thefe reafons, or any other, I fhall 
not now difpute. 

22. Bur other experiments to the fame pur- 
pofe we made, wherein the increafe of weight 
was more confiderable ; and that the way, we 
ufed, may be the better underftood, and the 
conclufion built upon it the more undifcuffed , 
we will add a couple of trials, that we find 
among our notes concerning this matter. 

[In a fingle phial we fealed up as much {naw 
and falt, as afterwards, when melted, we found 
to weigh between five and fix ounces ; after a 
while, the falt beginning to melt the fnow, the 
dew on the outfide began to congeal, and be- 
ing rubbed off, the hoar froft would quickly 
begin to come again. This phial for further 
trial being put into a pair of fcales with a coun- 
terpoife, after a while, as the vapours, that 
wandered through the air in the warm room, 
happened to be detained more and more upon 
the outfide of the glafs, and to be there frozen, 
the fcale, wherein the glafs was, began to be 
depreft, and to fhrink lower and lower ; after 
which, by adding a little to the counterpoife, 
we reduced them again to an zquilibrium ; 
and yet after a while, the fcale, that held the 
phial, fubfided again more and more, till the in- 
cluded fnow was melted: fo that to reduce 
the fcales to their firft equilibrium, we were 
fain to add in all to the counterpoife a weight, 
which we eftimated to be about eight or ten 
grains, (for we had then no great weights by 
us.) The phial being taken out, there appeared 
near half a {poonful of liquor in the fcale it ftood 
in, which proceeded from the thaw of the ice, 
that was generated about.it. But in that part 
of the fcale, which was covered with the con- 
vex partof the bottom of the glafs, there ap- 
peared no wet. 

A like or fmaller quantity of fnow and fpirit 
of wine being fealed up ina fingle phial, the 
outfide quickly appeared cafed with ice as high 
as the mixture reached within, and this phial 
alfo being counterpoifed in a pair of fcales, did 
by degrees deprefs the fcale, that held it, till it 
had funk it very low, and about feven grains 
did but reduce the fcales to an equilibrium ; but 
the fcales being fomewhat rufty, we could not 
make the trials with that exactnefs we defired. ] 

23. But at other times, when the experiment 

was more luckily, though not more carefully 
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tried, with better fcales, the increafe of weight 
from the condenfed vapours of the air was 
fomewhat more confiderable ; for I find in a 
fhort note, 

[Tar at onetime a mixture of fpirit of 
wine and fnow, weighing three ounces and 
three quarters, alforded of condenfed vapours 
about 18 grains. 

Awnp at another time a mixture of {now and 
fal eemme, weighing three ounces and feven- 
ty grains, procured us an acceifion of water 
weighing about 20 grains. | 


TITLE IW. 
Experiments and obfervations touching bodies 


difpofed to be frozen, 


1. WT were almoft endlefs to try particular- 

ly, which bodies are or are not capable 
of congelation, and the degree of cold would 
alfo in Juch experiments be (as near as men can) 
determined ; becaufe many bodies will freeze 
in one degree of cold, that will not in another: 
wherefore we are willing to leave thefe trials 
to thofe, that have more leifure and opportunity 
to profecute them, and fhall only fet down fome, 
and thofe fomewhat various, that we may not 
leave this part of the Hiftory of Cold quite 
unfurnifhed, And we muft mention the fewer, 
becaule, being in the country,we were not pro- 
vided of divers of the bodies, which we fhould 
have cxpcled, 

2. In very cold fnowy weather, we tried, 
that (befides common water) urine, beer, ale, 
milk, vinegar, and French and Rhenifh wine 
(though thefe cwo Jaft but flowly) were turned 
into ice, either totally, or in part. But fuch 
inftanccs will poffibly be thought too ebvious 
to be infifted on ; therefore I fhall add, that 
not only we froze a ftrong folution of gum 
arabick, and another of white fugar in com- 
mon water, but that we took alum, vitriol, 
falt-petre, and fea-falt, and made ef each of 
them in a fingle phial as {trong a folution as we 
could ; we allio madea ftrong folution of verde- 
creafe in fair water (which was thereby deeply 
cotoured) all thefe we expofed to the cold air. 
The folution of alum, nitre and verdegreale 
froze without affording any notable phenome- 
na, either in the figuration of the ice, or other- 
wile : of the folution of vitriol there remained, 
at the bottom of the glafs, a pretty quantity un- 
frozen, and of a clear fubftance, whofe colour 
was very high of the vitriol ; whereas the upper 
part of the fame folution differed very little in 
colour from common ice. 

3. Bur becaufe it feems not fo ftrange, that 
thefe ‘grois forts of faline bodies fhould be 
turned into ice, we thought fit to try, whether 
or no alfo divers falts, freed from the groffer 
parts of their cancretes by the fire, were not 
likewife capable of congelation, We expofed 
therefore {pirit-of vinegar in one fmall glafs, 
and {pirit of urine in another, to an intenfe cold, 
and found, that not only the former, but the 
latter allo froze. 

4. WE took likewife fome of the fiery lixivi- 
ate fale of pot-afhes, and a fingle phial, in which 
“we put, to two ounces of water, a drachm of 


the alcali, and expofing it to a very tharp air, 
we did, when we came to fee the fuccefs of 
the trial, find ice lying on the topin little fticks 
(fomething croffing one another) almoft like the 
cryftals of rocked petre ; and befides thefe, that 
lay levelled, there were others, that fhot down- 
wards in very great numbers. 

5. We alfo found, that oil of tartar per de- 
liquium, or at leaft a ftrong folution of the fixt 
falt of tartar, though it feemed much to refift 
the cold, yet it was once by {now and {falt 
brought to congelation. 


Appendix to the Wd. Title. 


INCE I wrote the prefent book concerning 
GS cold (expecting fome of the appendices) 
having once had the opportunity of an hour’s 
difcourfe with an ingenious man, that not only 
lived fome years in Mu/covy, but was, and is 
ftill phyfician to the great monarch of that em- 
pire; and having likewife at other times con- 
verfed with navigators, and fome other credi- 
ble perfons, that had travelled either to Green- 
land, Terra Nova, or other gelid climates, I 
propofed them divers queftions; by their an- 
{wers to which, I learned fome particulars, 
which, together with others, that I have met 
with in voyages and other books, I think it 
not amifs to annex by way of appendices to the 
foregoing, and fome of the following fections, 
or titles. 

AsourT the freezing of common exprefied 
oils, I know not well what to determine ; for 
that they may, by a very intenfe cold,be deprived 
of their fluidity, and be made capable of being 
cut into portions, that will retain the &gure 
given them, my owntrials invite me to believe : 
but whether fuch oils will be turned into true 
(by which I mean) hard and brittle ice, is a 
queftion fcarce to be determined by any expe- 
riments we can make here in England,where we 
could not reduce oil-oliveinto ice. And for the 
relations of thofe, that have lived in colder 
countries, I find them to difagree : for when I 
asked the lately mentioned dottor the queftion, 
how far he had known oil congealed in My/- 
covy ? he anfwered me, that it did there freeze 
much harder than in our climate, but would 
not, that he had obferved, be turned into true 
and perfect ice. On the other hand, I find the 
teftimony of that ingenious navigator captain 
T. ‘Fames, who relating the effects of cold he 
met with in the ifland, where he and his men 
were forced to winter, does in one place rec- 
kon oil among the liquors, fiich as vinegar, and 
fack, that evenin their houfe was firmly frozen, 
and more exprefly elfewhere. 
‘s (fays he) vinegar, oil and every thing elfe, 
‘* that was liquid, was now frozen as hard as a 
<¢ piece of wood, and we muft cutit with a 
<¢ hatchet.”? And Olaus Magnus {peaking of the 
fights, wont to be made upon the ice in the 


northern regions, Glacialis congreffus (fays he) Olai Mag- 


nae : : : Sept. Hift. 
unétis : Uls enim frigoris, quodcunque fit uUnctiuoe ee te 


fit in laneits caleibus, non pellibus, aut corits 


fum, convertit in lubricitatem glacialem. 
THERE being a great fimilitude in point of 
infammability, and difpofition to mix with 
many fubtile oleous bodies, betwixt fpirit of 
wine 
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wine and oil, and as great an affinity in divers 
other regards, betwixt that fpirit and both 
aqueous and faline liquors, with which it will 
readily mix ; I had a great curiofity to know, 
what kind of change would be produced in vi- 
nous fpirits, in cafe they were expafed to a 
cold great enough to work a vifible change in 
their texture. I therefore folicitoufly inquired 
of the Ruffian emperor’s lately mentioned phy- 
fician, whether or no he had obferved in My/-. 
covy any manifeft change produced by coid in 
hot waters, and fpirit of wine? To which he 
returned me this anfwer ; that common anifeed- 
water, and the like weak fpirits, would be turn- 
ed into an imperfect kind of ice ; and that even 
the very ftrong {pirits, though they would not 
be turned into ice, would be turned into a kind 
of fubftance like oil. 


TITLE I 
Experiments touching bodies indifpofed to be 
frozen. 


I, E found many liquors, whofe fubtile 
| parts being by diftillation brqughe 
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when another time we rnade a very {trong {os 
lution of falt of tartar, that was very pire and 
fiery, it did not freeae, though a confiderably 
{trong folution of falt of pot-afhes, that was 
expofedwith it, did. So thar thefe experiments 
about the glaciation of lixiviate liquors mutt 
be repeated, to be reduced to a certainty. 

3. Luar the common expreffed oils of ve- 
getables will, after their manner,. freeze, that 
is, lofe their fluidity, and become, as it were, 
curdled in very cold weather, is a matter of 
common obfervation; but I had a mind to try, 
whether or no train oil, that is made of the fat 
of animals, (commonly that of whales) though 
not by diftillation, properly fo called, yet by 
the help of fire, would nog be more capable 
of refifting the violence of the cold; and ac- 
cordingly I found, that train-oil, expafed to 
the air in a convenient phial,;, continued fluid, 
notwithftanding a more than ordinary fharp- 
nefs of weather: and this I tried two or three 
feveral times, but ‘at length one night proved 
fo very cold, that the next morning I found 
the oil unfluid. Which differing events feem a 
little to countenance, byt more to disfavour the 


over, and united into very fpirituous liquors, 
and fo either totally, or in great meafure freed 
from thofe.phlegmatick or aqueous parts, that 
difpofe bodies to, congelation, could not be 
brought to. freeze, either; by the: cold of the 
external air, to which in frofty nights we ex- 


report of Olaus Magnus, who writes, that Olas Mag 
whereas in northern regions it is ufual far ftreng 4 7" Fi 
; : ‘ ftoria Geri- 
places to jofe in winter the protection afforded jin, Sep- 
em in fummer, by their ditches, though ne-tentrima- 
ver fo wide and deep, becaufe the froft makes/«m,lib.116 
them eafily paffable to the'enemy ; this incon-;?° = 


pofed them, or by fuch.an application of fnow 
and falt, as ferved to freeze other bodies. 

2. Or this fort were, among acid menftruums, 
aqua fortis, fpirit of nitre, of falt ; alfo oil of 
turpentine, and almoft all, (I add the word 
almoft, becaufe the effential oil of anifeeds and 
the empyreumatical oil of common oil will lofe 
their fluidity in a lefs degree of cold, than that 
of our mildeft frofts,) Ifay almoft all the chy- 
mical oils we had by ys, as likewife {pirit of 
wine, and other ftrong fpirits of fermented l- 
quors, and even fack itfelf, if it were good, 
would very hardly be brought to afford us any 
ice atall: but among the many liquors, that 
would nat: freeze, there were a few, whofe trials 
afforded: us. fome circumftances not altogether 
unworthy their.being mentioned. 

As 1. [being defirous to fatisfy fome friends, 
that it was the brifk fpirit of the grapes, 
whether refulting from, or extricated and ex- 
alte] by fermentation, that kept (all) the reft 
of the fack from freezing ; Iitook a parcel of 
that liquar, that would afford us no ice at all; 
and by the: help of a lighted candle, or fome 
othay actually faming body, kindled it; and 
letting the inflammable:part burn away, the re- 
maining part of the liquor (which was by vaft 
the gwyeateft part) was _eafily brought to 

reeze. | : 


-. 


Next, when. the fotmerly mentioned trial | 


was made with water: and, petrafhes, we like- 
wife, in another glafs, -expafed a folution, 
wherein the proportion of {gle.of pot-afhes, in. 
reference to the water, was foun times greater ; 
there ‘héing.in: this ii. of the alt to Zj, anly 


of water : and this folution, though the glafs. 


were, covered with haar froft ang -ice on the 
outfide, froze not.at all within. And likewife, 


veniency is wont to be prevented by pouring 
into the ditches, the ice, if there be need, be- 
ing firft broken, great ftore of this train oil, 
which {wimming upon the furface of the wa- 
ter, and being incongealable by she cold, pro- 
tects the fubjacent water from the freezing vio- 
lence of the cold, and keeps the moats unpafi- 
able. But becaufe our author mentions this.as 
a known and vulgar practice in thofe icy re- 
gions, it may perhaps deferve a little enquiry, 
whether the whale oil, ufed by the Swedes, 
Laplanders, Mufcovites, and other inhabitants 
of thofe parts, be not differing, either as to the 
fifhes it is made of, or as to the way of mak- 
ing it, or as to the way of keeping it, from 
{uch train oil as we employed; unlefs perhaps it 
do already appear by the relation.of writers be- 
longing to thofe countries, or of travellers, that 
have been in them, that Qlaus Magmus has in 
that particular, as 1 fear he has in fome others, 
mifinformed his readers. | 
4. We took notice, that a ftrong folution of 
common {ugar was eafily enough turned into 
ice; but on a ftrong-folution of fugar of lead 
we could not with fale and -fnow work the like 
change, and this, though the trial were not 
negligently made : which I therefore think 
not unworthy.to be mentioned, becaufe that 
the two only. ingredients of this fugar were 
lead, which is efteemed a very cold body, 
and fpirit of vinegar, from which, as I noted 
above, we.did, by the like degree of cold to thag 
wé here employed, obtain ice. And though in 
this metalline fugar, we may well fuppofe the 
{gline parts of the fpirit of vinegar to be much 
more concentrated or united, than they were 
in the fpirit; yet the folution muft abound 
with aqueous parts: and this fugar feeming but 
3 a 
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a kind of vitriol of lead, it is worth our notice, 
that its folution would not freeze, as well as 
that of common vitriol, though in this latter 
concrete, metal be corroded by a fpirit, which, 
as far as can be judged by the liquors afforded 
in diftillation, is very much fharper and ftronger 
than fpirit of vinegar. 

5. We likewife tried to freeze quickfilver, 
and for that purpofe provided a bubble, that 
being blown with a lamp, was but thin, and 
fo flat, that the fides almoft touched, and it 
held but a little mercury ; and that by the fi- 
gure of the glafs, being reduced to a large 
furface, with but very little depth or thick- 
nefs, it was far more expofed, than if it had 
been in an ordinary round bubble, to the action 
of the cold. But we could notat all freeze this 
extravagant liquor, though we tried it more 
than once, and though the laft time we ex- 
pofed it in the fame veffel to the fame degree 
of cold, wherewith we made one of the fol- 
lowing experiments, that required a very in- 
tenfe degree of that quality. And in another 
thin glafs-bubble we long expofed quickfilver 
to an extraordinary fharp air; but though the 
cold had fome operation upon it, not here ne- 
ceffary to be mentioned, yet we could not find, 
that it did at all bring it to freeze. Wherefore 
I could with that trial were made in Mauj/covy, 
Greenland, Charles-Ifland, or fome other of the 
moft icy regions, where the effects of cold 
(which are here upon quickfilver but languid) 
are the moft confiderable, and fometimes ftu- 
pendous. 

6. Ir is very remarkable, that though not 
only the folutions of other grofs falt, but, as 
we have feen, divers more faline and fpirituous 
liquors, were brought by {now and {alt to con- 
gelation ; yet a brine made very ftrong of 
common falt, could not be brought to freeze at 
all, though we kept it expofed with the other 
{aline folutions, that did freeze, during, a whole 
night, that was exceeding fharp. Which ex- 
periment I alfo tried many years fince, to draw 
thence an argument in favour of the Cartefian 
hypothefis about cold, which I fhall not now 
confider; but rather add, that being defirous 
to try, with what proportions of fea-falt and 
water the congelation of them might be ef- 
fected, { found, I could freeze fome fea-water, 
that had been brought up in a barrel to that 
monarch of the virtuofi, the King, for the 
making of trials with it; and that having ina 
fingle phial expofed to the air, in a very bitter 
night, a folution confifting of twenty parts of 
water, and one of falt, which is double the 
proportion of falt to be commonly found in 
our fea-water, ‘the next day we found a good 
part of the liquor frozen, the ice fwimming at 
the top in figures almoft like broom, {pread- 
ing from the furface of the water downwards, 
And to add that upon the by, we fuffered the 
ice of {alt water to thaw, to try, whether it 
would yield frefh water, but it feemed not de- 
void of fome brackifhnefs; which, whether or 
no it proceeded from fome parts of the conti- 
guous brine, that adhered to the ice, I: leave 
to further and exaéter obfervations, finceI am 
credibly informed, that in Amflerdam there are 


divers, that ule the thawed ice of the fea- water 
to brew their beer with, inftead of common 
frefh water. 

3. Anp fince I made that experiment, | 
find in the induftrious Bartholinus’s newly pub- 


lifhed book, De Nivis Ufu, a confirmation of cop. yi. 
the probability of the report I juft now men-pag. 42. 


tioned, his words being thefe ; De glacie ex 
marina aqua certum eR, fi refolvatur, falfum fa- 
porem depofuiffe , quod etiam non tta pridem ex- 
pertus eft Cl. Facobus Finckius Academie nofre 
fenior, &9 pbyfices profeffor, bene meritus, im 
glaciei fruftis é portu noftxo allatts. 


TITLE IV. 


Experiments and obfervations touching the 
degrees of cold in feveral bodtes. 


I. FTER having treated of the bodies, 

\ that are the moft capable of producing 
cold, and of thofe, that are moft difpofed or 
indifpofed to receive it, it would be methodi- 
cal to take notice of the Degrees of Cold, to be 
met with in differing bodies’ But though a 
work of this nature might fomewhat conduce 
to the difcovery of cold in general, yet it is fo 
laborious a tafk; and, to be well performed, re- 
quires fo much more of leifure, and conveni- 
ency, than I am mafter of, that I muft refign 
it to thofe, that are better furnifhed with them. 
Which I the freelierdo, becaufe the experiments, 
which at this time make the principal part of 
our hiftory, being chiefly of the higheft De- 
grees of Cold, we may feem to have done fome- 
thing of what more properly concerns our pre- 
fent defign, by having made the experiments, 
anon to be fubjoined within this prefent fection 
or title. And yet thus much we elfewhere do 
toward the framing of a table of the Degrees 
of Cold, that we do on other occafidns fet 
down thofe hitherto unpractifed ways, that we 
have employed, to eftimate the greater or leffer 
coldnefs of bodies, by feveral kinds of weather- 
elaffes, differing from the common ones, and 
tar more fit than they, for fuch a purpofe. For 
by hermetically fealed thermofcopes furnifhed 
with high re¢tified fpirit of wine, we can efti- 
mate the differing degrees of coldnefs in li- 
quors, of which we fhall prefently mention an 
example. And by ufing fuch weather-glaffes, 
as have their air included not at the top, but 
at the bottom of the inftrument, we can, within 
fome reafonable latitude, meafure the coldnefs 
both of intire folid bodies, or minuter bodies, 
as falts, €%c. by beating them alike, and very 
{mall, and placing the inftruments at equal 
depths in the powder of each of them: and 
befides, that the fhape of thefe thermofcopes 
does, as we have elfewhere fhewn, make them 
proper for thefe ufes, for which the vulgar 
ones, where the included air is at the top of the 
inftrument, are not fits befides this,-I fay, it 
is eafy in thefe we make ufe of, to make the 
pipe fo flender in proportion to the cavity of 
the phial, whereinto it is inferted, ‘that very 
much minuter differences of cold will be mani- 
feft in thefe, than are wont to be fenfible in 
common weather-glaffes. And befides thefe 


See preli- 
two forts, we have elfewhere propofed, and de-Soe fir 
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{cribed a third and new kind of thermometer, 
wherein a drop of liquor being fufpended in a 
very flender pipe of glafs, betwixt the outward 
and the inward air, makes it far more fit for 
thofe experiments, wherein we either defpair, 
or care not to meafure the djfference of cold 
betwixt two bodies, but are only defirous to 
try, whether or no they differ in coldnefs ; and 
in cafe they do, which of them has moft : for 
thefe weather-glaffes are fo exceeding fenfible 
even of the minute difference of heat and cold, 
as manifeftly to difcover difparities, which o- 
ther thermofcopes are not nice enough to give 
us any notice of. Only this advertifement we 
muft add about them, that when we ufe them 
to examine the coldnefs, not of liquid, but of 
confiftent bodies, we alter a little the figure of 
the wide end of the glafs ; and inftead of mak- 
ing it around bubble, as we have elfewhere de- 
{cribed, we make it with a flat or flattifh bot- 
tom, that the whole inftrument might thereon, 
as on a bafis, ftand of it felfupright, and fo, 
being {till taken up by the open and flender 
end, for fear of rarifying the included air, 
(which caution is here given once for all) may 
be transferred witha pendulous dropin the pipe, 
and placed fometimes on one, and fometimes 
on another of the folid bodies to be examined 
by it. For if the body, it is moved to, be 
more or lefs cold than that it refted on before, 
that coldnefs communicated through the elafs 
to the air, by which the pendulous drop is fup- 
ported, that air’s expanfion or contraction will 
manifeftly appear by the rifing or the falling of 
the drop. And thus we have taken pleafure to 
remove it from one kind of wood to another, 
from woods to metals, and from metals to 
{tones, &c. But the expedients, that may be 
propofed to improve thefe little inftruments to 
the purpofes we have been treating of, and 
the cautions, that may be added to prevent 
men’s drawing miftaken inferences from the in- 
formations they feem to give them, will take 
up more time, than we are willing to {pend 
upon an occafion, that will not perhaps be 
thought to deferve it, nor much to require any 
others, than thofe we fhall by and by fubjoin. And 
therefore I fhall proceed to the experiment pro- 
mifed at the beginning of this title or fection. 
2. Lomake fo much as a tolerable eftimate of 
the difference betwixt fuch great degrees, ‘as are 
not any of them too weak to congeal water, is a 
‘thing, which as we have not yet known to be at- 
tempted, fo it feemed not eafy to be performed. 
For freezing having been commonly reputed 
the ultimate effect or production of cold, men 
have not been follicitous to look beyond it, 
And though the difparity we find betwixt {fe- 
veral fits of weather, all of them frofty, feem 
to be too manifeft and frequent to be probably 
afcribed to nothing, but the differing difpofi- 
tions of our bodies ; yet how to eftimate that 
difference, it is not fo obvious, For though 
we fhould have recourfe to common weather- 
glaffes, yet they might eafily deceive us, fince 
not only by eftimating by them, the coldeit 
day of one winter with the coldeft day of 
another, but in judging of the coldnefs af any 
ni days in the fame fit of frofty weather, there 
ou. Il. 
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intervenes time enough to make it doubtful, 
whether the varied gravitation of the atmo- 
{phere produce not the change obferved in 
the weather-glafs, Befides that, admitting 
vulgar thermometers could not, as_ they eafily 
may, mif-inform us, they are employed only 
to give us an account of thofe degrees of cold, 
which nature, of her own accord, produces in 
the air; but not to difcover, whether or no 
nature, affifted by art, may not produce oreat- 
er: and, it will eafily be granted, that they 
are yet lefs made ufe of to help us to an eftimate 
of this difparity, And though fome guefs 
may be made by the operations of cold upon 
liquors expofed to it, yet fome, as water, and 
very aqueous liquors, will freeze too foon, 
and others, as vinous fpirits, wil] not at all, 
(that we have found) here in Exgland. And 
though French wine will fometimes be brought 
to begin to freeze, yet that happens but very 
feldom, and in many winters not at all, and 
leaves too great an interval betwixt the de- 
grees neceflary to congeal wine, and fufficient 
to congeal water; not to mention the uncer- 
tainty proceeding from the differing ftrengths 
of the wines, 

3. Upon thefe and other confiderations, we 
thought it requifite to make ufe of an expedi- 
ent, whofe nature and ufe will be eafily ga- 
thered out of the following experiments: and 
though by a mifchance, that broke my weather- 
glafs, I have been hindered from meafuring 
exactly in what proportion to the whole bulk 
the {pirit of wine was contracted, by the fur- 
plufage of cold, that was more than neceflary 
to make water freeze, yet I doubt not but fome- 
thing of ufe to our prefent theme, may be thence 
collected, and efpecially the main thing de- 
figned will manifeftly appear, which is the in- 
tenfity of cold produced by art, beyond that, 
which nature needs to employ upon the glacia- 
ting of water, 

[4. A Smatt fealed weather-glafs furnifhed 
with f{pirit of wine, the ball being about the 
bignefs of a {mall nutmeg, and the cylindrical 
{tem being very flender, and about ten inches 
long, the ball and part of the ftem being im- 
merfed in a veffel of water, half buried in fhow 
and falt, when the water began to freeze at 
top, the bottom and the fides, (but before the 
‘ice had reached the ball, for fear it fhould 
break it) the tin¢ted liquor was found fubfided 
to 5> divifions, being half inchés; and being 
taken out thence, and ice and falt being im- 
mediately applied to the ball, the liquor fell 
lower to about 14 divifion. ] 

Anp that it may not be doubted, but that 
the water, though in part congealed, remained 
warm in comparifon of the fpirit of wine, 
though uncongealed, that had been refrige- 
rated by the fnow and falt, we will add this 
other experiment, which we find in another of 
our notes thus fet down. 


(5. Tue fegled weather-glafs being kept in 4. Jan. §5- 


the water till it began to freeze, defcended to 
54: being immediately removed into the fame 
{now and falt, that made the water begin to 
freeze, it defcended at the beginning very faft, 
and atterwards more flowly, tll it came to the 
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very bottorn of the ftem, where it expands it 
{elf into the ball ; then being removed into the 
fame glafs of water, whence it was taken, and 
which waswell ftored with loofe pieces of ice, it 
did neverthelefs haftily afcend at the beginning, 
and was foon after impelled to the former 
height of five divifions and an half, or there- 
abouts. } 

_ 6, Bur perhaps fome amends may be made 
for the difaiter of the weather-glafs, by add- 
ing, that I found by another trial, that the 
condenfation of liquors by fuch colds, as we 
are wont to have, or can eafily produce here, 
is nothing near fo great as one would imagine. 
And though for want of a glafs-ball, furnifhed 
with a neck flender enough, I could not make 
the experiment fo much to my fatisfaction, as 
perhaps elfe I might have done ; yet the good- 
nefs of the fcales I made ufe of, and fome 
Greater care, than poffibly every experimenter 
would have employed, may make the follow- 
ing oblervation luciferous, 

7. We took then (on a cold, but not frofty 
day) oil of turpentine, as a liquor, whofe be- 
ing free from phlegm or water we could eafily 
be more certain of, than if we had employed 
{pirit of wine ; and this oil itfelf we rectified 
ina gentle heat, to make it the more pure and 
fubtile. Then we took a {mall round veffel of 
clear glafs furniftied with a conveniently long 
{tem or pipe, and having firft weighed the 
glafs alone in a pair of very good {fcales, we 
found it to weigh 21. 33. 56 + gr. Then putting 
in oil of turpentine, till it filled the round pare 


~ of the glafs, and aicended a little way into the 


{tem, we carefully marked with a diamond on 
the outfide of the glafs, how high it reached, 
and then weighed the glafs and the oil toge- 
ther, which weighed 31). 3vij. and 344 gr. Then 
we put in, by degrees, a quarter of a drachm, 
and with adiamond carefully marked, how 
high it reached in the pipe, and fo we conti- 
nued putting in feveral quantities of oil, ftill 
carefully weighing each parcel in the fcale, and 
marking its height on the outfide of the glais 
(which we did in order to a certain defign, 
and found it a work tedious and troublefome 
enough) till the liquor and the glafs together 
weighed i. zi. 43 grains. Then we put fair 


-water Into an open-mouthed glafs, in which we 


alfo placed the littlebolt-head with oil of turpen- 
tine, and by fuch a circumpofition of falt and 


* Seette {now, as 1s * hereafter to be often mentioned, 
‘latter pert we made the water, which was contained in the 
of tie next wide-mouthed glaffes, and by which the {phe- 


title. 


rical part of the bolt-head, containing the oil, 
was futrounded, we made this water, I fay, 
begin to freeze ; and when we perceived a little 
ice to be produced in it, we carefully marked 
with a diamond, to what part of the ftem the 
oil of turpentine was fubfided, and then tranf- 


ferring the bolt-head into a mixture of fnow 


and falt, where we kept it for an hour or two, 
till we could perceive it to fall no lower, and 
marking with a diamond, this ftation alfo of 
the liquor, we afterwards removed the glafg in- 
to a warmer air, till the oil, by expanding it 
felf, had regained the higheft mark, whence it 
had begun to fink. Then into a very little 


glafs, carefully counterpoifed in a pair of ex- 
acter {cales than the former, we gently poured 

out of the oil, till what remained refted againft 

that mark on the outfide of the ftem, to which 

it fell, when the water began to freeze: and 

this we found to amount to fomewhat above 

9+ grains ; fo that, for conveniency of reckon- 

ing, we may fafely enough take the intire 

number of 10 grains. After this, we poured 

out of the remaining oil into the fame little 

glafs, till what refted in the pipe was even 

with that mark, to which the {now and fale 

had made it fall; and this parcel of oil hap- 

pened to be almoft precifely of the fame weight 

with the ather : fothat in this trial (for per- 

haps in others, which it were therefore worth 

while to make, the degree of cold may much 
vary the events) the artificial way of freezing 
we employed, made the oil fubfide as much 
after it had been refrigerated and condenfed 
by a cold capable of freezing water, as that 
degree of cold had been able to condenfe it 
at firft. And laftly, having deduéted the 
weight of the glafs from the weight of the 
whole oil and glafs, to obtain the weight of the 
oil alone; and having divided the weight of 
the whole oil, firft, by that of the former par- 
cel, we have mentioned to be ten grains, and 
then by the fuperadded weight of the fecond 
parcel, we took out, (both which parcels to- 
gether we eftimated at twenty grains,) we 
tound that rectified oil of turpentine of a mode- 
rate temper, being expofed to fuch a degree of 
cold, as would freeze common water, did, by 
fhrinking, lofe but about a ninety-fourth part 
of its bulk ; and being reduced to as great a 
degree of cold-as we could bring it to by fhow 
and falt, even then it loft but about a forty- 
feventh part of its bulk : I fay about, becaufe 
I thought it needlefs, as well as tedious, to 
rind fractions and little odd numbers; efpe- 
cially fince, as we formerly intimated, it was 

{carce poffible to arrive at a great exactnefs in 

fuch a neck as that of our bolt-head, though 
it were proportionable enough to the ball, and 
chofen among feveral, that were purpofely 

procured for the trying of experiments. 

8. THERE are fome other trials about the 
degrees of cold, which for want of ice and o- 
ther accommodations we could not make, as 
we would have done often; nor fhall fcarce 
be able to do it, tll more friendly circumftan- 
ces afford us an opportunity : and yet becaufe 
our trials, though not profecuted as far as we 
thought, may poffibly prove not unwelcome, 
yet we will fubjoin fomething about two of 
the chiefeft of them. 

9. THE one was defigned to meafure in 
what proportion water, of a moderate degree 
of coldnefs, would be made to fhrink by the 
circumpofition of {now and falt, before it begin 
by congelation to expand itfelf: of this, what 
we fhall here take notice, is only, that by a 
trial purpofely made with common water, in a 
round glafs furnifhed with a long ftem, we 
found the water in that ftem to fubfide fo very 
little, that, whether or no it were infenfible, 
it was inconfiderable, But probably a greater 
quantity of water, and a flenderer ftem, — 

lave 
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have made the fhrinking of the liquor more no- 
table, and upon that account it is, that I here 
mention it. 

10. THe other thing was, to meafure by 
the differing weight and denfity of the fame 
portion of water, what change was produced 
in it, betwixt the hotteft time of fummer, and 
firft a glaciating degree of cold, and then the 
highef{t we could produce by art. And in or- 
der to this, we weighed with a pair of exact 
{cales, a clafs bubble heavier than water, in that 
liquor, when it feemed to be at a moderate 
temper, as tocoldnefs, and by the diminution, 
which we found of the glafs’s weight in the 
water, we eafily collected, according to the 
rules of the hydroftaticks, the weight of as 
much water, as is equal in bulk to the glafs 
bubble, and thereby the proportion betwixt 
the glafs and an equal bulk of fuch water, as we 
firft weighed it in: then by the application 
of fnow and falt, we made that water begin 
to freeze, and weighing in it again the fame 
bubble, it waseafy to collect, by the decrement 
of its weight in this refrigerated water, what 
proportion an equal bulk of the liquor did 
then bear to the glafs : and by comparing 
thefe two differing proportions together, 
we were affifted to make an eftimate, -how 
much the water was made more heavy and 
denfe by the action of a freezing degree of cold. 
Afterwards taking our time in fummer, we 
thought fit in the fame parcel of water (that 
had been purpofely referved in a glafs) to 
weigh the fame bubble, that by the difference 
of its weight in the water, when made much 
lighter by the heat of the ambient air, we might 
obtain the information we defired. To which 
we fhall add, that we alfo recommended to 
fome Virtuofi, that were likely to have the op- 
portunity of gratifying us, that fuch an experi- 
ment might be procured to be made in the 
midft of fummer in fome part of Italy, by the 
help of the there not unfrequent conveniency 
of a confervatory of fnow, wherein the water 
might be reduced to freeze before the end of 
the fame hour, at whofe beginning the there 
warmer air had given it its greateft expanfion, 
and fo the difference betwixt the denfity of the 
fame parcel of water might be the more con- 
{picuous. But as I have not received any ac- 
count of my defires from abroad, fo coming 
now at home to review the memorial, I caufed 
to be written ofthe newly mentioned obferva- 
tion, J find, that through the negligence or 
miftake of an Amanuen/is, there muft needs be a 
manifeft overfight committed in the fetting 
down the numbers which my memory does 
not now enable me to repair. And the feafon 
being now improper to repeat the experiment, 
as well as the numerical parcel of water I had 
kept, and Lemployed both times, being thrown 
away, I think it may be fufficient, if not too 
much, to have thus particularly intimated the 
way we took, without adding the cautions, 
wherewith we proceeded, nor what trials we 
‘made to the fame purpofe with high réified 
{pirit of wine, fince unlucky accidents fruftrated 
our attempts. 

it, WHETHER the making of thefe kind 
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of trials, with the waters of the particular ri- 
vers or feas, men are to fail on, may afford 
any ufeful eftimate, if, and how much, fhips 
and other veffels, may on thofe waters be fafe- 
ly loaden more in winter than in {iimmer, may 
bean enquity, of which I fhall not in this place 
take any further notice, than to intimate thus 
much, that the difference betwixt water highly 
refrigerated, and that which is but of an ufual 
degree of coldnefs, is not fo great, as fome learn- 
ed moderns feem to have thought. For on aday; 
which (though niade cold by {now intermin- 
gled with the rain thatthen fell) was not a froft, 
we took common water; and weighedit in aglafs 
bubble, whofe weight in the air was 150 grains, 
and this bubble, weighed in that water, loft fo 
much of its former weight, as to weigh about 
28% grains: and then by {now and falt, reduc- 
ing that water to fuch a degree of coldnefs, that 
It began to be turned into ice about the infide 
of a fmall open glafs that contained it, we 
found the fame bubble not to weigh at all 
above one eighth part of a grain lefs than it did 
before. So that if we may judge of the fhrink- 
ing and condenfation of the water by the in- 
crement of weight, it fhrunk but about a 230th 
part of its former bulk, and this according to 
a pair of fcales, that would turn with about 
the 32d part of a grain: which may keep us 
from wondering at what we lately delivered 
concerning the very inconfiderable fubfidence 
of the water, we expofed to fnow and falt in a 
{mall bolt-head. And it may alfo make that 
the more probable, which we not long fince re- 
lated about the oil of turpentine’s not lofing 
muchabove a 10odth part of its bulk, by being, 
expofed to fuch a degree of cold, as made wa- 
ter begin to freeze, Whether we may from 
this, and from the formerly recited experi- 
ment, of the great fubfidence of fpirit of wine 
in a fealed weather-glafs, fafely conclude, thefe 
fubtile diftilled liquors to be much more fenfi- 
ble than waters of cold, as well as of heat, fur- 
ther trials will beft refolve : and thefe I have 
not now fo much opportunity, as I could with, 
to purfue. 

12. Bur they that have a mind to profecute 
experiments of this kind, and athers, that relate 
to the degrees of cold, may perchance be fome- 
what affifted even by thefe relations, and efpe- 
cially by thofe paffages, that mention the ule of 
the fealed weather-glafs, furnifhed with {pirit 
of wine, and of thofe wherein a drop of liquor 
is kept pendulous. For the former of thefe 
being not fubject to the alterations of the atmo- 
{phere’s gravitation, (nor, as may be probably 
fuppofed, by reafon of the ftrength of the high 
rectified {pirit of wine) to be frozen, by fend- 
ing the fame weather-glafs (which may. be 
portable enough, as I have tried by tranfport- 
ing one of them in a cafe, that might be eafily 
carried even in a pocket) from one country to 
another, one may tnake far better difcoveries of 
the differing degrees of coldnefs in differing 
regions, and know (fomewhat near) how much 
the air even of Mu/covy, or Norway, or Green- 
land ifelf, 1s colder than that of England, or 
any other country, whence the weather-gla{s 
fhall be fent : the inftrument being accompanied 
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with a memorial of. the degree, it ftood ar, 
when expofed to fuch a cold, as made water 
begin to freeze. 

13. Tue other thermometer, where a drop 
of liquor is kept pendulous, may not only be 
employed in fuch cafes, where the pipe and 
bubble can be ereéted upon the horizon, but 
by reafon, that the outward air will indifferent- 


ly impel the bubble laterally or upwards, upon 


the refrigeration of the inward, and that the 


‘bubble will not barely by its weight drop out 
‘ofthe inverted inftrument, becaufe of the re- 


fiftance of the fubjacent outward air ; for thefe 


-caufes, I fay, fuch a thermofcope may, as we 


have tried, be alfo ufed, where the pipe fhall be 
held horizontal, or inclined, or even perpendi- 
cularly downwards, fo that the flat part of the 


‘bubble may be applied to difcover the coldnefs 


either of the wall, or of the ceiling of a- room, 


-or other bodies however fituated. And if the 


pipe be made long and even, (as fometimes we 
employ one above a foot long) not only fenfible, 
bur great effects of very little difparities in the 
coldnefs of bodies, to which the inftrument is 
applied, may with pleafure be obferved. And 
the fame drop of liquor may be long enough 
preferved ufeful in the pipe. But this adver- 
tifement I fhall give, that as fenfible as this in- 


‘ftrument appears to be of the nicer differences 


of coldnefs, as of heat, yet they, that fhall have 
the curiofity to examine with it, as I have done, 
the temperature, I fay not, of more refembling 
bodies, but of liquors, that may be thought to 


- have their parts fo differingly agitated, as com- 


mon water, high rectified fpirit of wine, and 
even rectified oil of turpentine, (I add not 
dephlegmed oil of vitriol, becaufe of fome odd 
pheenomena not here to be infifted on) will per- 


‘haps find the event fo little, in many cafes, an- 


{wer the expectation he would have had of uni- 


‘formly finding great difparities in their actual 


coldnefs, if he had, not met with this adver- 
tifement, that he will not much wonder, that 


‘a perfon, who wants not other employments 
‘for his time, was willing to decline fo tedious 


and nice a tafk. 


TITLE V. 


_ Experiments touching the tendency of cold 


upwards or downwards. 


I. Hoven, after the confideration of the 


fphere of activity of cold, it would 


“be the moft proper place to take fome notice of 


the direétion of its activity, yet, becaufe one 
of the experiments, that belong to this head, is 


‘of great ufe to facilitate the trial of many of 
-thofe, that follow, throughout this whole col- 


Je&tion; we will no longer delay to fay fome- 
thing of this matter, namely, in what line, or, 
if you pleafe, towards what part the frigefac- 


‘tive virtue of cold bodies does operate the 


furtheft and the moft ftrongly. 
2. Ip is a known dottrine among philofo- 
phers, that the diffufion of heat tends chiefly 


~‘ upwards, as the flame of a candle will burn 


‘ many things held over it at a greater diftance, 


than it would confiderably warm them at, in 


_ cafe they were held beneath its level, or even 


by its fides: and it is true, that in all cafes 
vulgarly taken notice of, the obfervation, tor 
reafons elfewhere difcourfed of,. holds well e- 
nough ; and therefore it may be worth enqui- 
ry, whether in cold, which is generally looked 
upon as the contrary quality to heat, the diffu- 
fion (from cold bodies) be made more ftrongly 
downwards, than either upwards or towards 
the fides. 

AsourT this matter, I can as yet find among 
my notes but the two following experiments, 
and thofe not both together. 

[A Very thin bubble was blown at a lamp, 
and purpofely made flat at the bottom, that it 
might be the more expofed to the cold, and it 
was fufpended by a {tring within a pretty deal 
lefs than an inch of a mixture of beaten ice and 
falt, wherewith we had half filled a conveniently 
large wide-mouth’d glafs ; but wecould not find, 
that a cold, capable of freezing, did ftrike fo 
high upwards, for the water in the bubble re- 
mained altogether unfrozen ; which agrees very 
well with what we have obferved, that a mix- 
ture of ice and falt did not congeal the vapours, 
that wandered through the air, above half a 
barley-corn’s breadth higher, than the mixture 
in the glafs reached. ] | 

3. [A Mixture of fhow and falt being put 
into a phial with a long neck, the round part 
of it was by a weight kept under water, out of 
which being taken after a while, the outfide 
of the glafs beneath the furface of the water was 
cafed with folid ice, N. B. efpecially about the 
bottom of the phial, of greater hardnefs and 
thicknefs than any one could eafily imagine. ] 

4. Tuus far the notes, from which never- 
thelefs I will not pofitively conclude, though 
they feem to perfuade it, that the tendency of 
the cold produced by bodies qualified to freeze 
others is greater downwards than upwards: 
for the fatisfactory determination of that mat- 
ter may, for aught I know, require trials more 
artificial and nice, than thofe we have been re- 
citing. And I could wifh, that I could find 
the laft of them to have been carefully repeated 
and regiftered, becaufe it feems fomewhat 
ftrange, that the ice fhould be much thicker 
at the bottom of the phial, than elfewhere ; in 
regard that when wehave, as we very frequently 
have, put mixtures of {now and falt into phials, 
and left them in the open air, we generally ob- 
ferved, that the outfide of the glafs was cafed 
with ice, or covered with hoar froft, directly 
over againft that part of the infide of the glafs, 
wherein the frigorifick mixture was. So that 
part of the {now and falt refolving one another, 
and falling down in the form of a liquor to the 
bottom,’ the unmelted part of the mixture 
would float upon this liquor, and the external 
ice would appear over-againft the foating mix- 


‘ture, by which it was generated : fo that as 


the mixture grew thinner and thinner, fo 
would the zone or girdle, if I may {0 call it, 
of external ice, grow narrower and narrower, 
till at length, when the fnow was quite melted 
away, the external ice would quickly alfo va- 
nifh, But from this obfervation (which we 


"frequently made) that as in fuch phials the ice 
did not appear (as I juft now related) above 


half 


Wit-& 


half acorn’s breadth higher thah the mixture 
in the glafs; fo I remember not to have obfer- 
ved it much lower beneath the mixture : from 
thofe things, I fay, it may be probably con- 
jectured, that even the coldeft bodies (at leaft 
unlefs their bulk alter the cafe) do not diffufe 
their freezing virtue, either upwards or down- 
wards to any confiderable diftance. 

5. Tuese trials, as I was intimating, may 
fugeeft fome difficulties about the laft of the 
two experiments, tran{cribed out of my notes. 
But as it is evident thefe obfervations were made 
in the open air, by the freezing of its roving 
vapours, and the mentioned experiment was 
made under water; fo how much this diffe- 
rence of mediums may alter the cafe, as to the 
way of the diffufion of cold, I dare not, till 
further trial, boldly determine : efpecially fince 
one circumftance, to be under the next title 
mentioned, about the freezing of eggs, may 
pafs for an additional experiment as to our pre- 
fent inquiry. For the cafes obtained by frozen 
egos fufpended under water feem to argue, 
that the diffufion of their cold was made every 
way, fince they were quite inclofed inthe ice, 
they had produced. 

. 6, Txovcn the experiment of freezing wa- 
ter, by the intervention of falt and fnow, be not 
a new one for fubftance, yet I hold it not a- 
mifs, to make a further mention of it on this 
eccafion. Becaufe chat what I am to deliver 
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7. THe confideration of tiis invited me to 
alter the common way of freezing, and ordet 
the matter fo, that whenfoever | plealed, the 
expofed liquor fhould not begin to freeze at 
the top or fides, but at the borcom; which 1 
concluded it very eafy to do, by mingling the 
falc with that pare only of the {now, which was 
to lie beneath and about the bottom of the 
glafs I placed in it. For by this means the 
{now, that was contiguous to the fides, was 
able but to cool the water, and difpofe it to 
glactation; whereas the mingled {now and fale, 
on which the bottom of the glafs refted, did aétu- 
ally turn the neighbouring liquor into ice, and 
lift up the incumbent liquor towards the higher 
and empty parts of the glafs. And this liquor 
alfo I could afterwards freeze at pleafyre, with- 
out danger of breaking the veffel, only by fo 
applying falt and fnow to the fides of the glafs, 
that they never reached, except perhaps at the 
very conclufion of the experiment, fo high by 
a reafonable diftance, as the upper furface of 
the liquor in the glafs; fo that the fuperiour 
parts of that liquor were always kept fluid, and 
capable of being eafily impelled higher and 
higher, by the expanfion of the freezing parts 
of the fubyacent liquor. 

8. Te fpeculative inference, that may be 
drawn from this experiment, of making water 
begin to freeze at the bottom, not the top, 


will be more properly taken notice of in ano- Inthe 


about it, is a particular not taken notice of 
(that I know of) by others ; the premifing of 
which will, according to what we lately in- 


ther place; in the mean time, I fhall only in- difcourfe 
; ° touching 
timate PY the way, that there is no great ne- 


‘ : the pri- 
ceffity of any nice proportion of falt to fnow, mum /ri- 


timated, much facilitate the trial of many of 
the experiments to be fet down in the following 
part of thefe papers, and will indeed appear 
to be of no {mall moment in our whole attempt 
of. framing an Hiffory of Cold. For it has 
Jong feemed to me.one of the chief things, that 
has hindered men from making any confider- 
able progrefs in this matter, that whereas glafs- 
véffels are generally much the moft proper to 
freeze liquors in, becaufe their tranfparency al- 
lows us to fee, what changes the cold makes in 
the liquors expofed to it ; the way of freezing 
with falt and {now, as it has been hitherto ufed, 
does almoft as little, as the common way of 
barely expofing veflels to the cold air in frofty 
weather, prevent the unfeafonable breaking of 
the glaffes. For in both thefe ways, the water 
or other liquor ufually beginning to freeze at 
the top, and it being the nature of glaciation, 
as we fhall fee anon, to diftend the water and 
aqueous liquors ithardens, it is ufually and na- 
turally confequent, that when the upper-cruft 
af ice is grown thick, and by reafon of the ex- 
panfion of the frozen liquor bears hard with its 
edges againft the fides of the glafs contiguous 
to it, the included liquor, (that is by degrees 
fucceflively tumed into ice) requiring more 
room than before, and forcibly endeavouring 
to expand it felf every way, finds it lefs diffi- 
cult to burft the glafs, than lift up the ice; 
and confequently does the former, and there- 
by ipoils the experiment, before it be come to 
perfection, or have let us fee what nature would 
have done, if fhe had not been thus hindered 
in her work, 
Vor, IL. 


nor of any exquifite mixture of them : a third gids. 


or fourth part, or thereabouts, of fea-fale, in re- 
ference to the fnow, will not do amifs; nor 
do I ufually put falt to all the fnow at once, un- 
lefs in fome café, wherein I have a mind to 
freeze a liquor quickly, and make a fpeedy re- 
folution of the tow and falt in order thereun- 
to. To which I fhall only add, that by the 
way abovementioned, I do upon particular oc- 
cafions make the expofed liquor freeze, not at 
the bottom or the top, but next to what fide 
of the glafs I pleafe, according to the exigen- 
cy of the experiment. But though it may fuf- 
fice to have hinted the fpeculative inference, 
that may be drawn from this way of freezing 


liquors, it will be expedient to give explicitely 


this practical advertifement concerning it ; 
that whereas it feems to have been taken for 
granted, that {now is neceffary in this artifice, 
and we our felves were for fome time led away 
with the reft by that fuppofition ; yet that is 
but aprefumption, and ought to be removed, 
as one very prejudicial to thofe, that with us de- 
fign the profecuting experiments, in orderto the 
Hiiftory of Cold, For fnow is but feldom to 
be found on the ground in comparifon of ice, 
and being but a congeries of many {mall icicles, 
with much air intercepted among them, it ts 
not (ceteris paribus) near {fo durable, as the 
more intire body of folid ice. And yet we have 
found by frequent experience, that ice, well 
beaten in a mortar, will ferve our turn for ar- 
tificial glaciations, as well (if not in fome re- 
{pects better) as fnow; and therefore in this 
Hiftory of Cold we indifferently prefcribe fnow 
L2z 
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and fait, or falt and ice, as the ingredients of 
our glaciating, mixtures. 


TITLE VI 
Experiments and obfervations touching the pre- 
fervation and defiruction of (eggs, apples, and 
other) bodies by cold. 


1. JT isa tradition common enough, though 

not here in Exgland, yet among thofe, that 
have given us accounts of very cold couatries, 
that if eggs or apples, being frozen, be thaw- 
ed near the fire, they will be thereby {poiled s 
but if they be immerfed in cold water, the in- 
ternal cold will be drawn out, as they fuppofe, 
by the extérnal, and the frozen bodies will be 
harmlefly, though not fo quickly thawed. This 
tradition I thought fit to examine, not only be- 
caufe it may be doubted, whether it will fuc- 
ceed in our more temperate climate, and be- 
caufe I love not to rely upon traditions, whea 
I have the opportunity to examine them (elpe- 
cially if no one credible author afirms them 
upon his particular knowledge,) but alfo be- 
caufe I thought the experiment, if true, might 
be fo varied and made ufe of, as to become 
luciferous enough, and afford us divers pha- 
nomena of cold, not fo eafy to be produced by 
the more known ways of experimenting. And 
accordingly having expofed fome of thefe bo- 
dies to a cold, that was judged fharp enough, 
we afterwards put them in water, .but found 
not the event anfwer our expectations, no ice 
appearing to be generated: neverthelefs we 
were not hereby fo difcouraged, as not to re- 
peat the experiment (which we judged to be 
not unlikely) with more follicitoufnels and ad- 
vantage than before; and having thereby 
brought it to fucceed, we afterwards made fe- 
veral trials of it with feveral diftinct aims, but 
cannot now find any entry of divers of them, 
But thofe ] have hitherto met with among my 
notes, I fhall fubjoin, as having in them fome 
particulars, that may afford ufeful hints to an 
inquirer into the hiftory and nature of cold. 
And I fhall fer down together, and that in 
this place (though it would not otherwife be 
the moft proper) thofe I have met with, be- 
caufe fome circumftances, of one or other of 
them may be of ufe ro us on feveral occafions in 
the prefent creatife. 

2. [An ego weighing twelve drachms and 
one grain wrapt in a waxed paper (to keep it 
from the liquor of the thawing fnow).and frozen 
with fnow and falt, wanted four grains of that 
weight: put into a difh of fair water, there cruft- 
ed asmuch ice about the outfide, as made the egg 
and ice fifteen drachms and nine grains, The 
ice being taken off from the fhell, and che hell 
very well dried, the egg was found to weigh 
twelve drachms and twelve grains; the egg 
being broken, was found almoft quite thawed ; 
the © frozen {wam in water; being thawed, it 
funk. 

3. [We took twooggs ftrongly frozen, and 
in a room, where there was a good fire, we put 
one of them into a deep wooden difh full of 
very cold water, and fet the other by it, upon 


a table about two yards from the fire, that they. 


might be in air, of the fame temper as to hedt 
and cold; then perceiving the egg, chat lay 
under water, to have obtaineda_ thick cruft of 
ice, we took it out; and having firft freed ix 
from the ice, broke it, and found, that fome 
part of the white was not yet freed from a 
pretty ftore of little parcels af ice, but ehe 
reft of the white (which was much the greater 
part) and the yolk feemed to be mugh-what 
of the fame confiftence, as if the ege had aor 
formerly been frozen ; whereas the other egp, 
that lay by upon the dry table, had not only 
its whole white frozen into a confiftent body, 
but the yolk it felf, though we faw no diftind 
particles of ice in it, was grown fo hard, thatit 
cut juft like the yolk of an egg over-boiied ; 
and being cut quire through, fhewed us certain 
concentrical circles of fomewhar differing cot 
lours, with a {peck much whiter than any of them 
in the middle of the yolk; which laft circum- 
{ftances, whether they were actidental or no, 
further obfervation muft determine. ] 

Nor £, that though we have not found above 
once, that frozen eggs would {wim, yet when 
we had broken fuch eggs, the frozen white 
would fwim, but not the yolk, | 

4. We afterwards repeated the experiment 
of laying two frozen eggs near together in rhe 
place above mentioned, the one under water, 
and the other out of it, till that put in wa- 
ter had got a thick icy craft, and.by breaking 
of them both,. prefently after one another, 
were confirmed in the perfuafion, thar frozen 
eges will thaw.by great odds (ceteris paribus) 
faiter when immerfed in water, than when fur- 
rounded only with air. | 

5 [We likewife took a frozen egg, and 
from a fixed place fufpended it fo by a flender 
packehread, that itfung gnite under water, 
without yet touching the veffel, that che water 
wasin, This we did partly upon another de- 
fign, and partly to obferve, whether or no 
the ice would in this cafe be confiderably 
thicker or thinner againft the lower: parts of 
the egg, as we formerly mentioned our {elves 
to have obferved it to be very manifeftly at the 
lower parts of a glafs, which having ice and: 
falt in , was immerfed under water; but: 
when we took ont the egg, after we faw, that 
its icy cafe had covered the packthread it was 
hung by, we found the cafe, upon breaking it, 
of a thicknefs uniform enough to keep us from 
concluding any thing from this trial; fince, 
thoughthere were a pretty deal of ice penerated 
at fo {mall a diftance from the’ cafe.of the egs, 
that it feemed co ewe tts- produdtson ¢o the fame: 
caufe, yet, -which was foméwhnt edd, we did: 
not find, that rhis-ice ftuck to that, which did: 
immediately embrace the ege, though we had» 
fome faine fufpizion, that the rudiments of: «: 
might have been ‘very early .panted from che. 
ego, by fome.lutle Shaking of che'table, occa- 
fioned by :people’s,- pafling to: and.fro- in the 
room. i. ok roe : 

6. {Ws took fomt pippins} aad: expofin 
them to-freeze afl mca he prc pews 
the next momme into a bafonef very cold wa- 
ter (though ip a warm tedin) they were not 
long there without being inclofed with cafes of 
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ice of a confiderable thicknefs. Where note, 
+s. That that part of a floating apple, that 
was immerfed under water, had a very much 
thicker coat than the other part, which remain- 
ed above it. 2. That the extant part feemed 
likewife to be harder than the immerfed. 3. 
‘That one of thefe pippins being purpofely left 
out of the bafon, but laid by it, feemed, upon 
cutting, to be harder and more frozen than 
thofeapples, which had been put into the water ; 
which fcarce feemed to be at all harder than 
ordinary pippins, that had never been fet to 
freeze, at leaft as to thofe parts of the apples, 
chat were near therind, and confequently near 
the ice. 4. That neither frozen pippins nor 
frozen eggs, notwithftanding their great power 
of turning part of the contiguous water into 
ice, did appear to us to detain or congeal any 
of the roving vapours of the air, as ice or 
{now included with falt in’ glaffes is (as we 
have formerly obferved) accuftomed very re- 
markably to do. | 

[7. We took eggs, and froze them with 
ice and falt, till the fhells of them were made 
to crack : then we took them out, and put one 
of them in milk, two of them in a wide drink- 
ing-glafs full of beer, and two more in a large 
gjafs, wherein we covered them with fack, that 
was poured in till it reached much higher in 
the glafs than the eggs. But none of thefe 
trials produced, as we could perceive, one 
grain of ice.] And being defirous to fee, whe- 
ther the acid falt of vinegar, or the cold ina 
well-frozen egg, would have the chief opera- 
tion, if thofe two bodies were put together ; 
I found upon trial, that the faline parts of the 
vinegar began to diffolve the egg-fhell, as ap- 

eared by the much altered colour of it, but 
the cold of the ice in the eggs was not able to 
freeze any part of the water or phlegm of the 
vinegar. 

8. We had alfo thoughts of trying, whether 
or no pieces of iron of feveral fhapes and big- 
neffes, being for divers days and nights ex- 
pofed to the freezing air, and afterwards im- 
merfed in water, would produce any Ice, as 
frozen eges and applesdo, For the brittlenefs 
of the laths of ftone-bows in fharp frofts, toge- 
ther with other obfervations elfewhere men- 
tioned, feem to argue, that (to ufe a popular 
phrafe) the froft does alfo get into thefe bodies, 
And I have been affured by one, whom the 
trials I had made with eggs and apples, in- 
vited’ me to confult, that a great cheefe he im- 
merfed in water in acold country, was pre- 
fently covered over with ice. But though, as 
I faid, I had thoughts of making the above- 
mentioned trials, yet for want of a froft fufi- 
ciently durable, I was not able to effect what 
I defigned. But thus much I tried, that though 
I kept good lumps of iron, and, as I remem- 
ber, of other metals, befides pieces of glafs, 
and a ftone or two of a convenient fize, in 
fnow or falt, I know not how much longer, 
than would havefufficed to make eggs or apples, 
or fuch kind of things, fit to produce ftore of 
ice in water, upon their being thawed there- 
in; yet we could not find, that upon the im- 
merfing the feveral newly named mineral bo- 


of COLD. 


dies, there was the leaft ice produced in the 
cold water, where we kept them covered. I 
muft not, neverthelefs, omit to make fome men- 
tion of that, whichlately feemed to happen at the 
door of our own laboratory, (refpecting the 
north eaft) where fome glaffes, newly broughr 
from the fhop, and not imployed, !ying in a 
bafket, as they poured water into one of them 
to rince it, part of it was prefently turned inte 
ice, whilft one of my domefticks held it in his 
hand; who coming prefently to fhewit me, I 
fufpected the ice niet have come from, or ra- 
ther with the’ water, that was poured into the 
glafs, but upon inquiring was affured of the 
contrary, 

g. Bur here I muft not omit another trial 
relating to the former experiments, which may 
feem fomewhat odd, if its event prove con- 
{tantly the fame, as when we tried it. For 
after thefe and divers other experiments made 
with frozen eggs and apples, we thought it 
might be worth the examining, whether or no 
ice and the liquors of thefe concretes would 
produce the like effects, as frozen eggs and 
apples. And becaufe it is ufually an eafier way 
than that, which is more commion, of bringing 
bodies, whofe degree of cold is more languid, 
to freeze water, to include them with ice or 
{now in a fingle phial, and fo put them upon 
acting only upon the minute, and eafily con- 
gealable vapours, that wander in the air ; we 
took that courfe in the trials we are mention- 
ing: whofe fuccefs is thus briefly fet down in 
one of our notes. 

[10. Icz and juice of pippins, well fhaken 
together in a fingle phial, produced abundance 
of dew ; but we could not fatisfy ourfelves, that 
it produced any ice. ] 

[rz. Axso ice and the white of an egg, 
moderately beaten into a liquor, were tried, 
with juft the like fuccefs ; but thefe trials hav- 
ing fcarce been made above once, and at moft 
but twice, are to be repeated. | 

12. As forwhat is faid, that eggs and apples 
thawed in the water are better preferved 
than thawed by the fire’s fide ; we tried itin 
pippins, (for in eggs the experiment is not fo 
eafily and quickly made) and, as far as we could 
difcern, found it true, and fomewhat wondered 
to fee, how foon, and how much putrefaction 
was induced into thofe loofely contexed bodies 
by an overhafty thawing. 

13. Ir we may believe the relations of navi- 
gators, and others of good credit, (of one or 
two of whom I had the opportunity to make 
inquiry) there may be good ufe made of what 
happens in the different ways of thawing eggs 
and apples, by applying the obfervation to o- 
ther bodies, and even to men, that happen to 
be dangeroufly nipped by exceffive cold. For 
it is a known obfervation among thofe, that 
have inhabited or vifited the northern climates, 
that if thofe, whofe hands or feet, or faces 
happen to be frozen, approach them too near 


or haftilyto the fire, they are in danger of 


lofing, or at leaft much prejudicing the over- 
haftily thawed parts. ‘ Upon divers of us, 
(fays Captain James, {peaking of his compa- 
nions) * had the cold raifed blifters as big as 

* walnuts. 
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¢ walnuts. This we imagined to come, by 
¢ reafon that they came too haftily to the fire,’ 
And therefore they, that are more careful to be 
fafely than quickly delivered from the painful 
cold, are wont, before they come near the fire, 
whether it be open or in ftoves, either well to 
wafh their hands, or other frozen parts, in very 
cold water, or elfe to rub them well with fnow 
it felf. And this brings into my mind, that 
I fometimes endeavoured to find by trial, what 
beef long expofed to freeze and differingly 
thawed would teach me, by way of confrma- 
tion of this tradition ; but being then obliged 
to unfeafonable removes from the place, where 
I made my trials, they did not for that reafon 
afford me the fatisfaction I defired ; but meet- 
ing with an intelligent perfon, that had been 
an, houfekeeper in Mu/covy, and enquiring of 
him, whether he had obferved any thing about 
this matter, he told me, that having once had 
two very large cheefes frozen, he thawed one 
of them into water, and the other in a ftove, 
but found, that thawing in water was much the 
better way of the two, And [ was well pleaf- 
ed to be anfwered by him, that the cheefe, 
thawed in water, did foon acquire therein a 
cruft of Ice. 

14. Bur more memorable is that relation, 
which I remember I have read in the experi- 
enced chirurgeon Fabricius Hildanus’s treatife 
of Gaagrenes, where he relates from credible 
teftimony, how the whole body of a man was 
fuccefsfully thawed, and, which is more ftrange, 
cafed all over with ice, by being handled as 
" our eggs and apples were. His own words, 
becaufe the narrative may prove of fome ufe, 
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hinted in tranfitu the hopefulnefs of its prov- 


ing, luciferous. 
16. But I remember, that the title of this 


fection promifes fomething concerning the pre- 


fervation and deftruction of other inanimaee 
bodies, as well as eggs and: apples, by cold ; 
but as that intimated promife makes the laft 
part of the title, fo what I have to deliver on 
this fubject muft not be expected to be other 
than the laft part of this fection. And indeed 
to be able to add much to that little, which is 
generally known about this fubject, 1 fhoutd 
either have lived in colder climates than ours, 
or have had, which I had not, the opportunity 
of making experiments, that require length of 
time. And therefore I fhall only propofe a 


‘general confideration about this matter, and 


fubjoin a few of the chief obfervations I have 
met with in navigators or others about it. That 
then, which I would premife in general, 1s only 
this ; that whether bodies be frozen by the in- 
grefs of frigorifick atoms, which by their in- 
truding in fwarms can fcarce avoid difcompof- 
ing the texture of the body ; or whether it 
be made by the recefs of fome matter, that did, 
before congelation, more ftrongly agitate its 
‘parts ; which way foever, I fay, freezing is ef- 
‘fected, it is manifeft, that the nature of a frozen — 
body is, at leaft for the time, much altered ; 
and therefore we thoughtfit to place it among 
‘our general articles of inquiry about cold, what 
the effects of it may be as to the confervation or 
deftruction of the texture of bodies, But as 
for the duly profecuting this inquiry, we-do, as 
we lately intimated, want the time and conve- 
niency, we judge needful for fuch a work ; the 
matter feeming to require, that it be watchfully 


Gul elmus 1 fhall fubjoin, and they are thefe: Narravit 


Fabricius ‘mibi vir quidam nobilis &8 fide dignus, fe, cum and confiderately managed, and that both the 


nature of particular bodies, and the differing de- 


a eas regiones peragraret, incidiffe aliquando in 
Esp sphacele, viatorem fecundim viam frigore rigidum, ac pene SX€es of cold, and the differing times, wherein 
the condition of the expofed body is eftimated, 


Chap. 10. mortuum, quem plauftro fuo impofitum, cum 


deduxiffet in diverforium, bofpes illico demerfit in 
frigidam, quo fatto undequaque ita erupit gelu, 
ut ipfius corpus glacie, feu ferreo thorace con- 
teflum confpiceretur. Tum quoque propinatum 
illi ajebat cyathum ampliorem bydromelitis, quo 
ili feu potu ordinario utuntyr, addito pulvere 
cinnamami, caryopbillorum, &P macis, unde fudor 
in letto provocatus eft, atque ita egrum ad fe 
rediiffe amiffis duntaxat manuum {F pedum ex- 
tremis articulis, Hinc intelligimus banc metho- 
dum fanandi congelatos veram ac tutam effe, ac 
eam etiam probat fummus philofopbus, qui regio- 
nes illas frequentavit, &c. 
15. Tne experimentdelivered at the begin- 
ning of this title, (of fpeedily producing ice 
on the outfide of frozen eggs and apples, by 
immerfing them in cold water) I take to be one 
of the two or three moft illuftrious, I have 
hitherto met with about congelation ; and as 
likely as any to affift us to inveftigate the caufes 
of it. But though the phenomena feem very 
favourable to their hypothefis, that fuppofe con- 
gelation to be effected by the ingrefs of frigo- 
rifick atoms into the water or other bodies to 
be congealed ; yet (for fome reafons) I fhall 
not here offer to draw any fpeculative inference 
from the experiment, contenting, my felf to 
; have here, and at the beginning of this fection, 


be taken into confideration. For we find, that 
‘a moderate degree of cold preferves many 
bodies, and that glaciation deftroys, or at leaft 
prejudices moft others (probably by difcom- 
pofing or vitiating their texture)-when they 
come tobe thawed, though whilft-the froft is 
in them, it keep almoft all bodies from dif; 
clofing any putrefaction, 

17, THis being the general confideration I 
intended to propofe, it remains, that Iadd out 
of credible writers, or other relaters, fome ob- 
fervations to illuftrate and confirm the chief 
particulars comprehended in it. 

Anp firft, that a moderate degree of cold 
conduces much to the prefervation of the 
greateft part of inanimate bodies, is a thing 
vulgarly taken notice of and acknowledged. 
And I do not readily remember any inftances, 
that manifeft, that any degree of cold, though 
more than moderate, provided it fall fhort of 
freezing the bodies expofed to it, does. fpoil 


them. Regii Mutinenfes ({ays the induftriousBar- Barthol.de 


tholinus,) nivem boc fine artté compattam fervant we — 
pag. 80. 


in cellis nivariis, in quibus fervente aftate vidi 
carnes maffatorum animalium a putredine diu fe 
confervafe. The next thing I thall'mention to 
our prefent purpofe, is a memorable paflage in 
captain Fames’s voyage ; which fhews, that fo 

great 
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creat a degreé of cold, as may be fuppofed to 
have reigned in his fhip, that was frozen up all 
the winter in one of the coldeft regions of the 
world, was not great enough to fpoil the meat 
and drink, that had laid all that time under 
water, becaufe it feems by the ftory, that they 
were not actually frozen; the words of his 

Page 74. journal are thefe :‘* By the ninth of May 
‘*¢ we were come to, and got up our five bar- 
‘* rels of beef and pork, and had four butts of 
** beer, and one of cyder, which God had pre- 
‘“¢ ferved for us: it had Jain under water<all 
‘© the winter ; yet we could not perceive, that 
‘¢ it was any thing the worfe.’? Which is the 
more remarkable, becaufe of what we hall 
note by and by, both out of other books, and 
even out of this, about what became of a ftrong- 
er liquor than beer, once brought to glacia- 
tion ; and it feems our navigator found cold, 
if extremely intended, fo deftructive a thing, 
that he thought fit to tale notice in his jour- 

Page 39 nal, that even a cable having lain under the ice 
all the winter, was not in Fune found a jot 
the worfe. 

18. Ann it feems bya paffage in Simlerus’sac- 
count of the “/ps,that even intire bodies may be 
very long preferved by {fnow, and, asfar as I can 
guefs by the ftory, without glaciation. Refert 

artho. de (ays Bartholinus, {peaking of him) in Rhetis 
figuranivisapud Rinwaldios, nivium é monte ruentium moles 
P% 12 fyluam (3 proceras abietes dejeciffe ; accidiffe 
etiam Elelvetio militia per Alpes iter faciente, ut 

60 homines (SF plures eadem nivis conglobatione 
epprimerentur. Hoc igitur nivium tumulo fepulti, 

aa tempus eftatis delitefcunt, quo folutd nonnibil 


mive decidua, corpora mortua inviolata patent, fe 


ab amicis, vel tranfeuntibus querantur, Vidimus 
ipft trifte hoc [petiacnlum, &c. 

19. SECONDLY, I could alledge many-in- 
{tances to fhew, that many, ifnot moft inani- 
mate bodies, (I fay inanimate, becaufe of the 
gangrenesand fphacelations that often rob living 
men of frozen toes, nofes, and fometimes other 
parts) if they be actually frozen, will not dif- 
clofe any putrifaction, whilft they continue in 
that ftate. Nor is this much to be wondered 
at, fince whether he will fuppofe, that in ¢la- 
ciation the moift and fluid parts are wedged 
in by intruding {warms of frigorifick atoms, 
or that thofe reftlefs praticles, that were wont 
to keep the body fluid or foft, are called forth 
of it, be the caufe of glaciation ; which foever 
of thefe two ways we pitch upon, we muft in 
frozen bodies conceive an unwonted reft to 
be produced of thofe moveable particles, whofe 
internal commotions, and diforderly coalitions 
and avolations, are either the ‘caufes or the 
neceffary concomitants of corruption. 

20. On this occafion I remember, that meet- 
ing with a knowing man, whofe affairs ftop- 
ped him during the winter upon the coafts 
of Sweden and Denmark, being defirous to learn 
of him, how long they could in thofe colder 
climates preferve in winter dead bodies un- 
buried, and yet uncorrupted, he told me, he 
had opportunity to obferve, that though the 
froft lafted, as it ufually did in that feafon, 
three or four months together, or longer, the 


bodies might without any embalming, or other 
Vou, IL. 


artificial way of prefervation, be kept untainted 
by the bare coldnefs of the air. Of bodies laft: 
ing long unputrified in ice, navigators and 
others have afforded us feveral inftances ; but 
we will mention two, becaufe they contain 
fomething more remarkable than the reft, The 
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one is thus delivered by Bartholinus: Notan- Barthol. 


dum, corpora occiforum hyeme eodem poftu, ea- 


de ule nis 


mms) 2A A Ul . 82. 
demque figura permanere rigidé; qua ante eadem ** ~? 


deprehenfa funt. Vifum id extra urbem noftram, 
quum 11 Feb. 1659. oppugnantes hoftes repel- 
lerentur, magnaque ftrage occumberent : alii enim 
rigidi tratum vultum oftendebant, alii oculos ela 
tos, alt ore didutto ringentes, alii brachiis ex- 
tenfis gladium minari, alii alio fitu proftrati ja- 
cebant. Imo ex mari gelato, primo vere refo- 
luto, eques equo fuo infidens integer emérfit, ne- 
[cto quid manibus tenens. The other inftance 
is afforded us by captain Fames’s Journal, and 
is by him thus delivered: In the evening 
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“* (of the 18th of May) the matter of our fhip, Jasnes’s + 
after burial returned aboard fhip, and look. éraveis, 


* ing about her, difcovered fome part of our ?: 7° 


*¢ gunner under the gun-room ports; This 
‘** man we had committed to fea ata good 
“¢ diftance from the fhip; and in deep water 
‘¢ near fix months before. The roth in the 
‘© morning I fent men to dig him out, he was 
‘© faft in the ice, his head downwards, and 
‘¢ his heel upwards, for he had but one leg ; 
‘¢ and the plaifter was as yet at his wound - 
‘¢ in the afternoon they digged himi clear out, 
‘* after all which time he was as free from 
“ noifomenefs, as when we firft committed him 
“* to fea. This alteration had the ice and 
*¢ water and time only wrought on him; that 
“¢ his flefh would flip up and down upon his 
‘¢ bones like a glove on a man’s hand.” But 
thére is one pertinent particular more, which, 
if it be ilrictly true, is fo very remarkable, that 
J cannot on this occafion forbear to annex if; 
which is, That according to the relation df 
the merchants of Copenbagen, that returned 
thither from Spétzberg, a place in Greenlard, 
the extreme cold will there fuffer nothing to 
putrify and corrupt; infomuch that buried bo- 
dies are preferved thirty years intire and invio- 
lated by any rottennefs. 

21, THiRDLY, though whilft bodies con- 
tinue frozen, the cold (as may be fuppofed) 
by arrefting the infenfible particles, from whofe 
tumultuary motions, and diforderly avolations 
corruption is wont to proceed, may keep the 
ill operations of cold upon the violated tex- 
tures of bodies from appearing; yet when 
once that impediment is removed, divers bodies 
make hafte to difcover, that their texture was 
difcompofed, if not quite. vitiated by the ex- 
ceffive cold. I might alledge on this occafion, 
that I have fhewn divers ingenious men by an 
experiment that I have taught in another * trea- 
tife, that the change prodticed in the textures 
of fome bodies by glaciation, may be made 
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an ox’s eye, the cryftalline humour, which in p/y. 


its natural {tate is tranfparent enough, to de- 
ferve its name of cryftalline, though not fluid 
enough to deferve the name ef humour, loft 


with its former texture all its diaphaneity, and - 
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being cut in two with a fharp knife, appeared 
quize throughout very white. But tor con- 
firmation of this I fhall rather add, that I re- 
mertei, that the perfon formerly mentioned, 
thr lad made trial of the two cheefes, con- 
feffed to me, That, though that, which had been 
thawed in cold water, was very much the lefs 
{fpoiled, yet they were both of them manifett- 
ly impairea (and the other of them was fo in 
its very confiftence) by the froft, though the 
bulk of the cheefes was very confiderable, and 
though they vere both of them, ofa more than 
ordinarily good and durable fort. 

22. THe next thing I fhall alledge to this 

purpofe, is the obfervation of the Hollanders, 
even by fuch a degree of cold as they met with 
in Nova Zembla, before the middle of Ofober, 
at which time their {trong beer, by being part- 
ly frozen, had its texture fo vitiated, that the 
reunion of its unfrozen to its thawed parts 
could not reftore any thing near fuch a fpi- 
rituous liquor, as it was before. ‘* We were 
‘© forced (fays Gerat de Veer, that wrote the 
‘ ftory) to melt the beer, for there was fcarce 
¢ any unfrozen beer in the barrel, but in that 
‘ thick yeaft, that was unfrozen, lay the 
¢ ftrength of the beer, fo that it was too 
<¢ {trong to drink alone ; and that which was 
frozen tafted like water, and being melted, 
<¢ we mixed one withthe other, and fo drank 
‘cit, but it hadneither ftrength nor tafte.’? 
And in the next month’s journal he tells us, 
that their beft beer was for the moft part 
wholly without ftrength, fo that it had no fa- 
vour atall. But a more remarkable inftance 
to our prefent purpofe ts afforded us by our 
countryman captain ames, becaufe it mani- 
fefts the cold to have the fame effect upon a 
much ftronger and more fpirituous liquor. “ I 
‘© ever doubted (fays he in his journal) that we 
‘© fhould be weakeit in f{pring, and therefore 
‘¢ had I referved a tun of Alicant wine unto 
this time. Of this, by putting feven parts 
of water to one of wine, we made fome 
weak beverage, which (by reafon that the 
wine by being frozen, had loft his virtue) 
was little better than water.’ 
23. Anp I remember, that a learned man, 
whom I afked fome queftions concerning this 
matter, told me, that in a northern country, 
lefs cold than Mau/fcovy, he had _ obferved, 
that beef having been very long frozen, when 
it came afterwards to be eaten, was almoft in- 
fipid ; and being boiled, afforded a broth little 
better than common water. 

24. Ir I had not wanted opportunity, I 
fhould here fubjoin an account of fome trials, 
for which I made provifion, as thinking them 
not abfolutely unworthy the making, though 
extravagant enough not to be likely to fuc- 
ceed; For I had a mind totry, not only whe- 
ther fome plants, and other medicinal things, 
whofe fpecifick virtues I was acquainted with, 
would lofe their peculiar qualities by being 
throughly congealed, and (feveral ways) thaw- 
ed; and whether thawed hartfhorn, of which 
the quantity of falt and faline fpirit of fucha 
determinate ftrength fhould beforehand be tried 
by diftillation, would, after having been long 
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congealed, yield by the fame way of diftilla- 
: ) 


tion the fame quantity of thofe a€tua! fubftances, 
as if the hartfhorn had not been frozen at 
all. But I had alfo thoughts to try, whether 
the electrical faculty of amber, (both the natu- 
ral, and that factitious imitation of it J elfe- 
where teach) and whether the attractive or di- 
rective virtue of loadftones, efpecially very weak 
ones, would be either impaired, or any ways 
altered by being very long expofed to the in- 
tenfeft degrees of cold within my power of pro- 
ducing. But to have named fuch extravagan- 
cies, isthat, which I think enough, and others 
I fear may think too much. 

25. YET fome few things I fhall fubjoin on 
this occafion, becaufe it will add fomewhat 
not impertinent to the defign of this treatife 
(which is to deliver the phenomena of cold) 
as well as countenance what I have been pro- 
poling; and thofe things are, that I can by 
very credible teftimony make it appear, that 
an intenfe cold may havea greater operation 
upon the texture even of folid and durable 
bodies, than we in this temperate climate are 
commonly aware of. I fhall not urge, that 
even here in Exgland it is generally believed, 
that men’s bones are more apt to break upon 
falls in frofty, than in other weather, becaute 
that may poffibly be imputed to the hardreis 
of the frozen ground. Nor, that I remember, 
when I was wont to make ule of {tone-bows, 
I found it a common obfervation, that in froity 
weather the laths, though of fteel, would, by 
the cold, be made fo brittle, that unlefs extra- 
ordinary care were had of them, or fome ex- 
pedients were ufed about them, they would 
be apt to break, Nor yet, that an ingenious 
overieer of great buildings has informed me, 
that thofe that deal in timber and other wood, 
find it much more eafy to be cleft in hard 
frofts, than in ordinary weather. ‘Vhefe and 
the like inftances I do, as I was intimating, 
forbear to urge, becaufe thefe effects of cold 
are much inferiour to thofe that have been met 
with in more intemperate regions. 

26. AND to begin with its operation upon 
what we were lait treating of, wood. Of 
Charleton-illand, captain Fames has this paf- 
fage about the timber, they employed upon 


their works: ¢ The boys (fay he) with cuttle- Paz. 67. 


* axes muft cut boughs for the carpenter; 
‘ for every piece of timber, that he did work, 
‘ muft firft be thawed in the fire? Anda little 
before, he tells us, that even when they found 
‘a ftanding tree, they muft make a fire to 
¢ it to thaw it, otherwife it could not be cut.’ 

27. AND I remember, that two feveral per- 
fons, both of them fcholars, and ftrangers to 
one another, that had occafion to travel as far as 
Mofcow, affured me, that they divers times ob- 
ferved in extreme frofts, that the timber-work 
(whether the boards or the beams) of fome 
houfes, which, according to the cuftom of that 
country, were made of wood, and perhaps, 
not well feafoned, would, by the operation of 
the cold, be made to crack in divers places, 
with a noife, which was furprizing enough to 
them, efpecially in the night. 

28. I RememBer alto, that a phyfician, 
who lived for fome years in one of the coldeft 
plantations of the Weff-Indies, related to me, 

that 
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that he had obferved the bricks, he had em- 
ployed about building, to be very apt to be 
{poiled by the long and vehement frofts of the 
winters there ; where he likewife faid, that it 
was a ufual thing for the houfes builded of 
brick, to decay in fewer years by far, than here 
in England; which he faid was generally, and, 
as he thought, truly imputed to the exceffive 
cold, which made the bricks apt to crumble, 
and moulder away. But though Idare not lay 
much weighton this obiervation, unlefs I knew, 
whether the bricks were fufficiently burned, 
and free from pebbles, calcinable by the heat 


_ that burned the bricks ; yet we muft not deny, 


that extreme colds may be able to hatter or 
diffolve the texture of as clofe and folid bodies 
as bricks, efpecially if the aqueous moifture be 
not fufficiently driven away ; if we will admit, 
what I remember J have mentioned in another 
treatife, out of a very learned and credible au- 
thor, of the power, that a freezing degree of 
cold has had to break even folid marble. And 
much lefs fhall we doubt the poffibility of what 
the phyfician related, if we will not reject the 
teftimony of the learned Olaus Wormins, ac- 


_ cording to which, inftruments made even of 
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fo hard a metal as brafs are not privileged 
from the deftructive operations of fome de- 
grees of cold. For, Ex ere facta opera ({fays 
he in his curious Mu/zum) vit frigoris quando- 
que rumpuntur, quod tamen pauci credunt, id 
tamen expertus eft Eratofthenes, &9 noftras ¥oban- 
nes Munckius in difficillimo fauo itinere, quo per 
fretum Chriftianum tranfitum in mare Auftrale in- 
venire moliebatur. ‘To which, perhaps moft 
writers would, if they met with it, add this 
paffage out of the Dutch-mens voyage to Nova 
Zembla: * The 20th (of Offober) it was calm 
¢ funfhiny weather, and then again we faw 
‘ the fea open, at which time’ we went of 
© board, to fetch the reft of our beer out of 
‘ the fhip, where we found fome of the bar- 
‘ rels frozen ‘in pieces, and the iron hoops, that 
© were upon the jofam barrels, were alfo fro- 
‘ zen in pieces,” But though this teftimony 
feems to prove, that extreme cold may break 
even iron it felf, and though poffibly fiich an 
affirmation might in the general not be errone- 
ous, yet I fhall forbear to draw that inference 
from this paffage, becaufe I fufpect, that fince 
the irons, that were broken, were hoops, and 
fince it feems probable by the ftory, that there 
were barrels not hooped with iron broken al- 
fo by the fame froft ; the breaking of the hoops 
may have been the effeét, not of the violence 
of the cold, as acting immediately upon the 
iron, but of the liquor in the veffels, which 
being, bythe cold that froze it, turned into 
ice, was fo forcibly expanded, as to burft 
whatever oppofed its dilatation, according to 
what we fhall have occafion ‘in its due place 
more fully to deliver. 


An Appendix to the Vth title. 

Nau rine of the formerly nientioned phy- 
| fician to the Ruffian er a what expe- 
rience teaches about fome of the matters treated 
of in this (fixth) title, in thofé cold climates, 
where the effects of freezing are mote notable; 


of COLD. 


he told me, that the tradition (mentioned a- 
bove, touching the fafeft way of thawing) is in 
Mujfcovy generally received; and that it is ufual 
for men, that havetheir cheeks and nofes fro- 
zen, to rub them well with fnow, and efcape 
unharmed ; whereas if they go immediately in- 
to their ftoves, they often lofe the tops of their 
nofes, and introduce into their cheeks a kind 
of paralytick diftemper, or benumbednefs, 
that they cannot get rid of in many months. 

Anp having alfo inquired of the fame in- 
genious perfon, whetlier wine frozen, and then 
permitted to thaw, till the unfrozen liquor 
had quite refolved the ice, was not thereby 
fpoiled by having, its texture vitiated; he an- 
{wered, that in very {trong claret-wine he found 
the colour fcarce at all deftroyed, nor the li- 
quor othérwife much impaired; but that in 
weaker claret-wine the colour was fpoiled, and 
the liquor was otherwife much the worfe. But 
note, that in the French wine there remained a 
third part or more unfrozen, fo that it feems 
not to have been expofed to hear fo extreme a 
cold, as that of the Hollanders, or of captain 
James, and that phyfician likewife told me, 
that of fome very ftrong beer, that he had in 
great part frozen, the ice had fome tafte of the 
hops, but was difpirited like phlegm. 

FLAvincG inquired how long dead bodies 
would keep, he told me, that if they were 
thoroughly frozen, they would be preferved 
incorrupted till the thaw, though that perhaps 
might not — within four or five months 
after the death of the man. He added, that 
he had the venifon of elks {ent him unfalted; 
and yet untainted, out of Sieria, (which is 
fome hundreds of leagues diftant from Mo/cow ;) 
and that beef and other flefh well frozen, would 
keep unputrified for a very long time. And 
when lafkked, whether the freezing did not im- 
pair it, he anfwered, that with long keeping 
it congealed, ‘it will prow very dry and be 
impaired in tafte, and will not make fo good 
broth as meat that was never frozen. And he 
further told me, that in cafe frozen meat were 
leifurely thawed, it would be far the lefs itm- 
paited, and might be well roafted: but if before 
it was thawed, it were laid down to the fire, 
it would not ever be well roafted,and would eat 
very {curvily ¢ and though a fhoulder of mut- 
ton, for inftance, were kept very many hours 
turning before the fire, yet it would continue 
raw in the middle. 

Flavine inquired about the rubbing bodies 
with fhow to uttfreeze thetn, he told me (agree- 
able to what I rioted him to have faid above) 
that he had feen feveral perfons, that had been 
frozen, and that when a man is told, that. he 
is ftozen, and having afked whereabouts (for 
the party himfelf ufually knows it not) is in- 
formed, that it isin this, or that place, which 
is commonly the nofe or the upper part of tHe 
cheek, or perhaps the tip of the ear ; he ufuall 
rubs the pate very well with fnow, and lets it 
thaw by degrees; elfe, if without that prepa- 
ration he fhould go immediately into the ftave, 


he would’ be int danger to lofé his nofe, df ther 


frozen part. The doétor’added, thar they 
ufe to tub che frozen mredt und fifth with iow, 
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2. WrHereasthen thee two learned men,*\\' +4: 


and that he once examined amian, who in his 
youth had bon frozen all over, and informed 
the ductor, that having had occafion in a joure 
ney co quit his fled fora while, and do fome 
excicile, that had almoft made him {weat, be- 
ing, carclets of himtclf, when he returned to the 
(kd again, he way frozen all over, and had io 
dicd, had not che company by accident taken 
notice of him, and by rubbing him over with 
fnow, and by the ufe of the like means reco- 
vered him again ; but he cold the doctor, that 
by this whole accident he was put to no pain, 
fave that when he came to himfelf again, he 
tele fuch a pricking all his body over, as men 
are wont to find in an arm or leg benumbed, 
by having been long leaned upon. 

Wuen I afked, whether the fharpnefs of the 
cold did not work upon the ftones, he aniwer- 
ed, that as to flints he could not tell; butasto 
other ftones, and fuch as are oftentimes ufed 
for building, the violence of the cold made 
them frequently moulder into duft. And to 
fatisty my curiofity about the effect of cold 
upon wood, he told me, that he had very of- 
ten in the night, efpecially when their keen 
frofts were unaccompanied with fnow, heard 
the trees cleave and crack with very great and 
fometimes frightful noifes ; and that the out- 
fide of tne hi-trees, that were laid upon one 
another in their buildings, and was expofed 
to the air, would do the like ; and that he had 
often feen the gaping clefts fometimes wide e- 
nough to put in his fingers, which would re- 
main in the trees, and in the fir-wood, till 
the thaw, after which they would pretty well 
clofe of themfelves. 


TITLE VI. 


Experiments touching the expanfion of water, 
and aqueous liquors, by freezing. 


I. HAT water and other liquors are con- 
denfed by cold, and fo much the more 
condenfed, by how much the greater the de- 
gree of cold is that condenfes them, has been 
for many ages generally taught by the {chools, 
and taken for granted among men, till of late 
{ome more fpeculative than the reft, have call- 
ed it in queftion upon the account of the levi- 
ty of ice; fince which, Ihave met with two 
modern writers, that have incidentally endea- 
voured to prove, that ice is water, not conden- 
fed, but rarified by the intumefcence of wa- 
ter expofed to freezing in veflels fitly fhaped. 
THESE attempts of thefe learned men put- 
ting me in mind of what I had tried to this 
purpofe, when I was fcarce more than a boy, 
invited me to confider, that by the ufual ways 
of glaciation, fuch as thefe ingenious men em- 
ployed, the experiment is wont to meet with 
a difafter, by the breaking of the glaffes, 
which not only makes the event liable to fome 
objections of theirs, that befriend the common 
opinion, but (which is more confiderable) 
hinders them from judging what this expan- 
fion of water, that is made by freezing, may 
amount to. Wherefore we will now fet down 
what we have done to afcertain (and yet limit) 
the experiment, as alfo to advance it further. 


we have been mentioning, do fo expole the wa- - 


ter co freeze, that it 1s turned into ice at the 
top as foon as elfewhere ; the inconvenicnces of 
which way, we have already noted ; we, by 
freezing the water, as we have formerly taughe 
from the bottom upwards, can eafily preferve 
our glaffes intrre, and yet turn the whole con- 
tained water into ice: fo that if according to 
this way you fo place a bolt-head or a glafs- 
cpo, in whofe cavity the water afcends to the 
height of an inch, or thereabouts, within the 
{tem or fhank, in a mixture of ice, or inow 
and fale, as that the water is firft turned into 
ice at the bottom and fides, and not ull the 
very laft at the top, you ‘shall manifeftly fee, 
that the ice will reach a good way higher in the 
neck, than the fluid water did, and that upon 
a gentle thaw of the ice, the water it returns 
to, will reft at the fame height in the ftem, to 
which it reached, before it was expofed to be 
frozen. 

3. We have likewile ufed other ways un- 
fpoken of by the lately mentioned writers, to 
evince, that water is expanded by being tro- 
zen; as firft, that we took a ftrong carthen 
veffe] of a cylindrical form, and filling it with 
water to a certain height, we expofed it un- 
{topped, both co the open air in frofty nights, 
and to the operation of fnow and {falt, and 
found that the ice did manifeftly reach higher 
than the water did, before it was congealed. 

Besipes, if a hollow pipe or cylinder, made 
of fome compact matter, be ftopped at one 
end with wax, or fome things elfe, which it 
may be more eafy to drive out, than to burft 
the cylinder ; and if at the other end it be filled 
with water, and that orifice alfo be ftopped 
after the fame manner ; this pipe, fufpended in 
a fufficiently cold air will have the included 
water frozen, and by that change, if: the ex- 
periment have been rightly made, the water 
will upon congelation take up fo much more 
room than it did before, that the above-men- 
tioned ftopples, or at leaftone of them, will 
be thruft out, and there will be produced a 
rod of ice a good deal longer than the pipe, at 
each of ae ends (or at leaft at one of them) 
a cylindrical piece of ice of a pretty length 
may be broken off, without meddling with rhe 
pipe, or the ice that fills ic. 

Divers other ways of proving thefame truth 
might be here alledged, but thar, though thefe 
were not, as they are, fufficient, the matter 
would yet be abundantly confirmed by divers 
of the experiments, that will here and there 
come In more opportunely in the following part 
of this treatife, . 

4. Bur here it will not be altogether imper- 
tinent or unfeafonable to take notice, that not 
only thofe fchool-philofophers, who have con- 
fidered the breaking of well-ftopt glaffes in 
frofty weather, (an accident but too frequent 
in apothecaries fhops, and laboratories) but 
divers modern virtuohi, are wont to afcribe the 
phznomenon to this, that the cold of the ex- 
ternal air, contracting the air and [liquor with- 
in, the ambient air muft break the fides of 
the glafs so fill that fpace, which being de- 
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ferted upon the candenfatign af tlie included 
air, the liquor would. otherwife leave a vacuum. 
abhorred by nature;, and, evenithofe few mo- 
erns, that are loth to, aferibe this phaenome- 
non ta nature’s abhorremey of a vacuum, €l- 
ther not being acquainted: with the weight of 
the air, know not what probable account to 
siveof it; or if they acknowledge that weight, 
are wont to afertbeit to that, and to the great 
contraction af the internal air, made by the 
cold of the external. 

5. Bur as for the Peripateticks, the aboye- 
mentioned experiments {ufficiently evince, that 
in many cafes, iris not the fhrinking, but the 
expanfion of the liquors contained in the {topt 
veftels, that occafions their bunting; and there- 
fore in thefe cafes, we need nor, nor cannot fiy- 
to I know not what fuga vecu for an account of 
the phenomenon. And whereas it may be ob- 
jected, that even glaffes not half full of diftilled, 
waters, if they be exactly ftopt, are often broken 
in apothecaries fhops: I anfwer, That neither 
in this eafe do I fee any need. ef having any re- 
courle, either to the fuga vacui,ar to the weight 
of external air; for even here the expanfion 
ofthe freezing liquor may ferve the turn; forin 
fuch inartificial glaciations the hquer begins to 
freeze at the top, and the ice there generated, 
faftening it felt (as on osher occafions we de- 
clare) very ftrongly to the fides af the glaffes, 
contiguous to its edge, as the liquor freezes 
deeper and deeper, this cryé of ice increafes 
in thicknefs and ftrengeh, fo that the water is 
included, as in a veflet hernaetically fealed be- 
twixt this ice at the upper part, and the fides 
and bottom of the glafs every where elfe , and 
comfequently, the remaining water being un- 
capable of congelation without expanfion, when 
the ice Is grown ftrong enough at the top, to 
make it eafier for the expanfive endeavaur of 
the freezing water ta crack the fides or battom 
of the glafs, than to force up that thick cake of 
ice, the veffel will be broken, how much foever 
there be of it empty above the furface of the 
ice. And thjs conjeéture may be confirmed 
by thefe two. particulars : the ane, that when 
water is frozen in a broad veffel, which is too 
ftsong to be broken or ftretched by the fraft, 
the furface of the ice contiguous to the air will 
be convex or protuberant; becaufe, that though 
the glaciation began at the top, the thicknefs 
and compactnefs of the veffel makes it eafier 
for the expanfive endeavgur to thruft up that 
cake of icein thofe parts ofit, that are the re- 
moter fromthe fides, whereunto they are ftrong- 
ly faftened, than to break fo folid a veffel. 

- 6. Tue other particular is afforded us by 
that experiment of ours, (mentioned in the fifth 
title foregoing) wherein if a vefiel half full of 
water be madée to freeze, not firft at the tap, but 
at the bottom, that liquor may be turned into ice 
without danger to the glafs. But we will now 
add an experiment, on whofe occafion we have 
fet down thofe confidergtions, For being in- 
clined to think, that the fpring of the air, fhut 
De a veflej {topped, will preferve it expand- 

, orat leaft keep it from confiderably fhrink- 
ing, notwithftanding avery great degree of 
“ in tale the veflel be {trong and clofe e- 
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nough to. fence, it from the preffyre of the ex- 
ternal air, we comjecturedy that the bare weighs 
of the outward air, added to the refrigeration 
of the included air, would nor be fufficient 
to break much weaker glaffes, than thofe we 
have. been {peaking of. Aad therefore part- 
ly to fatisfy fome ingenious, men, that chis 
conjecture made me diffent from, and partly 
to fhew the Peripateticks, and thofe that ad- 
here. to them in the queftion under confidera, 
tion, that either the cold alone cannot always, 
as they teach us, contract the aix, or that, if ic 
do, the breaking of well-ftopped glaffes in 
frofty weather is much fatter to evince, that 
there may beavacuum, than that there can 
be none, wemade the following experiment. 

7. We took three glafs-bubbles. of differ- 
ing fhapes and fizes, which, we caufed to be 
blown with a lamp, that, to make the expe- 
riment very favourable for our adverfaries, we 
might have them much thinner, and confe- 
quently, weaker than, thofe glaffcs, that are 
wont to be made ufe of to, keep liquors in, and 
which, notwith{tanding, are wont to be broken, 
though ghey be not full, by the froft. 

THeEse bubbles, when the gir was at a con- 
venient temper within, wer¢ (as eafily they might 
he) nimbly fealed up with care, to avoid the heat- 
ing of the air in them; and being afterwards, ex- 
pofed fometmes to the air it felt in very frofty 
weather, and fometimes to that greater cold, 
which is produced by the placing them ina 
roixture of fpow and fglt, we could not ne- 
verthelefs find, ghat any one of the three was 
at all broken or cracked; fo that in cafe the 
included air were condenfed into a leffer room, 
the {pace it deferted may: be concluded, empty, 
or elfe it will hardly appear, what necefficy 
there can be, that nature fhoyld break, asthe 
Peripateticks pretend, very maugh ftrongerglaffes 
in apothecaries fhops, tq pyevent a vacuum. 

8, Havine fhewn, that water it felf ac- 
quires a confiderable expanfion by cald, we will 
next fhew, that aquegus bodies, or thofe that 
abound with waterifh parts, do divers, if not 
all of thém, the like. 

We took eggs, and expofing them to a 
fufficient degree of cold, we obferved, that 
when the contained liqugrs were turned into 
ice, they burft the fhells afynder; fo that divers 
gaping cracks were to be feen in them, as long 
as they continued frozen, 

9. M1ix, urine, Rhenifh-wine, and good fpi- 
rit of wine, being fet to freeze in diftinc glafs, 
egos, neither of the three fermer liquors was 
obferved to fubfide before it began to rife. 
The event in fum was, that the urine was 
much longer, than either of the two other h- 
quors, before it began to fwell, but rofe toa 
far greater heteht, than they, afterwards. The. 
wine did not leaye the mark above an inch be- 
néath, The milk afcended about two inches, 
and the wrine by guefs fix or feven. 

10. A Srrone folution of Dantzick yir 
triol being pnt into a cylindrical pipe, fealed 
at one end {9, that the liquor fijled the pipe 
to the height of about fix or gight inches, 
being frozen with {now and falt, the congealed 
liquor grew very Opacous, and logked as if it 
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had been turned or fhot into vitriol, fave a 
little, that remained fluid, and tranfparent near 
the bottom. And this tce, as appeared, rofe 
confiderably higher than the liquor did before 
congelation. 

Ir were perhaps worth trying, whether or 
no even feveral bodies of a ftable confiftence, 
and durable texture, might not be found to 
receive fome, though lefs manifeft dilatation by 
exceflive cold. And methinks thofe, who 
attribute glaciation to the plentiful ingrefs of 
frigorifick atoms into bodies, fhould by their 
hypothefis have been invited to make fome 
trials of this kind, fince we fee, that the invifible 
moifture of the air againft rainy weather does 
feem manifeftly enough to alter the dimenfions 
of doors, window-fhutters, and otherfuch works 
made of wood not well feafoned. And even 
without fappofing the truth of the Epicurean 
hypothefis, if we confider, that in bread, though 
we are fure, that much more water was added 
to the meal, or flower, than was exhaled in 
the oven, yet there appears not the leaft drop 
of water diftinét in the concrete, and that harts- 
hom, fponges, and many other bodies, that 
feem very dry, will afford by diftillation good 
ftore of phlegm or water, and more than can 
probably be afcribed to any tranfmuting ope- 
ration of the fire :-if, I fay, we confider thefe 
and the like things, it may feem worth while to 
try (which I want the conveniency to do) by 
accurate meafures, whether the invifible and 
intélfperfed water, its Ccomminution notwith- 
ftanding, will not upon freezing fweltthe bo- 
dy, that harbours it.’ And I wovlld the more 
aladly have been fatisfed in this, becaufe I 
hoped it might help me to unriddle a ftrange 
phenomenon, afforded us by the narrative of 
theDutchmen’s voyage to Nova Zembla, where- 
in they relate, * that the cold was fo great, 
‘ that their clock was frozen, and would not 
‘ go, though they hung more weight upon it 
‘ than: before :? fo that they were fain to 
meafure their time by hour-gkffes. For 
though this odd effect might be fufpected to 
proceed from fome litte icicles fticking ‘to. 
femeof the wheels, or the line, in regard they 
not far off tell us, that the fteams of their 
bodies, and other things within their clofe 
houfe*, did fo faften themfelves to the walls, 
to the roof, and even to their cabins, as to line 
them with ice, of no lefs than two fingers 
thick ; yet befides that it cannot be probably 
fuppofed, that they, who had fo great need of 
their clock, during - the tedious abfence of the 
fun for many weeks together, fhould not all 
the winter long be aware of this ; befides this, 
I fay, I find, that in captain fames’s wintering 
at Charleton, his clock and watch were fo frozen 
too, ‘ that they could not go, notwithftanding 
« they were ftill kept by the fire-fide in a 
¢ cheft, wrapt-in eloths.’ So that in cafe it 
appear, that, according to what we formerly- 
noted out of Wormius, the froft can get into 
metals, it can alfo diftend them, and other 
ftable bodies; we might conceive, that the 
ftopping of the clocks might proceed from 


the ftiffnefs, or the {welling of the line, to 
which the weight was faftned, or a {welling 
even of fome of the wheels, or other metalline 
parts of the clock, that may fpoil the neceflary 
congruity between the teeth, &c, as I have 
tried, that fome parts of an iron inftrument, I 
caufed to be made, would by no means fit 
one within another, when expanded by much 
heat, (and though cold be the caufe of the ex- 
panfion, the effect may be the fame) though at 
other times they would. And if we knew, 
whether fprings lofe any thing of their elafticity 
by the violence of the cold, we might thence 
alfo be affifted to guefs, whether the froft’s ope- 
ration upon the {pring of captain Fames’s watch 
(for he mentions that,as diftinct from his clock) 
might contribute any thing to the forcing it 
to ftand ftill. But thefe are bare conjectures, 
from which I will therefore pafs on to the 
following fection. 


TITLE VIE. 


Experiments touching the contraction of 
liquors by cold. 


1.F) UT notwithftanding all the former ex- 
eriments, we muft not conclude uni- 
verlally, that all liquors are difpofed to be ex- 
panded by cold, neither by a moderate degree, 
nor even by fo intenfe a degree of it as fuffices 
to freeze or congeal the liquors expofed to it. 
This we have tried, not only in fpirit of wine, 
aqua fortis, oi] of turpentine, and divers other 
liquors, that we could not bring to freeze, but 
alo in oil congealed by the vehemence of | 
cold ; fo that as to the change of dimenfions 
produced in liquors by cold, there muft be a 
great difference allowed betwixt water and 
aqueous liquors on the one fide, and oi! and, 
divers other liquors, that are fome of them of 
an oleaginous, and:fome of.a very {pirituous, 
or very highly corrofive nature, on the other 
fide. Nor have we yet made trials enough to 
reduce this matter toa certainty. For though 
we could not bring fome ftrong faline fpirits, 
nor the moft of chymical oils to freeze ; yet in 
fome our attempts fucceeded not ill. But J 
remember not, in any liquor we could by cold 
produce any fenfible expanfion, but rather a 
manifeft condenfation, unlefs we could bring 
it actually to freeze. 
~ 2, Tue trials we made of the efficacy of. 
cold to condenfe liquors, were many ; but 1€ 
may, for the prefent, fuffice to fet down two 
or three differing ones, that occur to us in our 
collections. 

To the entry of the experiment lately recit- 
ed, of the expanfion of mulk, urine,and the 
Rhenifh wine, there are fubjoined thefe words: 

[Bur the egg, that held the fpirit of wine, 


though it were much {maller than we ufually - 


employ, and fitted witha proportionably flen- 
der ftem, and though it were kept divers hours 
partly in ice and falt, and partly in {now and 
falt, yet it froze not at all, but fubfided by de~- 
grees below the firft mark to the quantity of % 
of an inch in the ftem ; and though it 

afterwards 
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afterwards feemed to rife a little, yer it never 
{welled up again to the faid firft mark. ] 

3. We took a round bolt-head of about in 
diameter, and poured in mercury till it reached 
a pretty way into the neck, which was purpofe- 
ly drawn more flender than ordinary ; and hav- 
ing, without approaching it to the fire, freed 
it from fome of the larger bubbles of air, that 
appeared at the fides, we put it into a mixture 
of ice and falt, where the cold fo wrought 
upon it, that watching it attentively, we could 
difcern not only its having moved, but its 
motion downwards, which it continued (though 
not vifibly in the progrefs, as at the firft) till it 
was f{ubfided in the neck two inches or better, 
which was far more than could be atcributed 
to the contraction of any fenfible aérial particles, 
though they had loft not only the 3oth part 
of their dimenfions, as we have fometimes ob- 
ferved of the air, but had been contracted to 
a point ; and we obferved too, that the quick- 
filver once thus infrigidated, though not frozen, 
retained fome of the acquired cold, for many 
hours after, as appeared by its keeping below 
the mark of its firft height, though we had 
kept it all night ina warm room. } 

_ [4. We took a {mall egg with a propor- 
tionably flender {tem, into which’ we poured 
common oil, till it rofe a pretty way (but not 
much) above the oval part of the glafs ; then 
having put a mark upon the ftation of the h- 
quor, we placed the veffel in fnow and fale, 
and obferved it not to fwell as other liquors, 
but to fubfide, with cold ; till being quite fro- 
zen or congealed, it appeared to be fhrunk 
about an inch or more beneath the mark ; then 
being thawed, it {welled again to the mark. } 

5. THe experiment was repeated the fecond 
time, with not much worfe fuccefs ; but we 

“found, that if the glafs were removed out of 
the {now into fome place near the fire, the 
hot air would not only thaw it, but fo rarify 
it, as to make it afcend above the mark. A 
third time we fealed up the fame oil in the fame 
glafs, and repeated the é¢xperiment, with like 
fuccefs to that we had the fecond time ; and 
that the frozen oil was really condenfed, we 
found, becaufe it would fink in oil of the fame 
kind, cold, but unfrozen; and this, notwith- 
{tanding divers bubbles, which we obferved 
wfually to be made about each lump of con- 
oealed oil, that we caft in, upon its beginning 
to fink in the fluid oil. This we tried, both 
with oil well congealed (or if another word 
pleafe better, incraffated or curled) by fnow 
and falr, and with oil lefs congealed, frozen 
by the bare cold of the ambient air; but this 
Jatter feemed, to fight, to fink more flowly 
than the other, and being lefs congealed and 
ponderous, yet would not lumps of thé mais 
of oil fink or continue immerfed. I fay, not in 
common water, but in fack or claret wine; and 
if thruft down into either of thefe liquors; 
they himbly enough emerged. 

_6. WHETHER or no chymical oils, though; 
like expreffed oils, they fhrink with a mode- 
rate degree of cold, would by congelation be, 
like them, contracted, or like aqueous liquors 
expanded, we could not fatisfy ourfelves by ex- 
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periment, becaufe we were unable to advatice 
cold to a degree capable of bringing fuch oils 
to congelation ; only we had thoughts to make 
a trial with oil of anifeeds, diftilled with water 
in a limbeck, in regard, that though it be a 
very fubtile liquor, and, as chymifts call it, 
an éffential oi]; and though in the f{ummer-time, 
and at fome other feafons (if the weather be, 
warm) it will remain fluid ; yet in the winter, 
when the air is cold, it will, if it be well 
drawn, and genuine, cafily enough lofe its 
fluidity ; and therefore we thought it might do 
well to pour fome of it, in moderate weather, 
into a conveniently fhaped glafs, and then to 
freeze it externally by the application of ice 
and falt, that we might obferve» whether up, 
on congelation ic would fhrink or be expanded. 
And accordingly, though we were not pro- 
vided with any quantity of this oil, yet in 
weather, that was not fharp, we did, by the 
help of fome ice, which we procured, whea 
the feafon made it a rarity, furround a glafs 
pipe filled with fluid oil of anifeeds, and found, 
though the pipe were but fhort, yet the in- 
clofed fubftance, when it had loft its Auidity, 
had confiderably loft of the height, which it 
reached to before. 

7. Anb bhecaufe the empyreumatical oils, 
that are driven out of the retorts by fomewhat, 
violent fires, feemed to be ofa nature differing, 
enough from thofe effential oils (as artifts call 
them) which are drawn in limbecks by the 
help of water as well as fire; and becaufe we 
obferved, that fome of the firmer oils may be 
ufed in phyfick, in much larger. dofes than it is 
thought fafe to give the latter in : conjecturing 
from hence, that probably empyreumatical oils 
may be lefs hot, and fo lefs indifpofed to con- 
gelation, we thought fit to make trial (no-body 
elfe in probability having done it) whether the 
cold in our climate could be brought to freeze 
thefe oils, and whether it would expand or 
condenfe them. Wherefore expofing, in con- 
veniently fhaped veffels, fome good oil of guai- 
acum, that was diaphanous enough, though 
very highly coloured, to the greateft cold we 
could produce, we attempted, but in vain, to 
deprive it of! its fluidity; all that we were 
a 4 effect, being to make it very manifeftly 
ihrink. 


TITLE IX, 


Experiments in confort, touching the bubbles, from 
which the levity of ice is fuppofed to proceed. 


1.CQ\INCE the firft thing, that. made the 
moderns fufpect, that water is expanded 

by freezing, is the floating of ice upon water $ 
it will not be amifs, for confirmation of that 
argument, to take fome notice of the levity of 
ice in refpeét of water. This is beft obferved in 
great quantities of ice; for whereas in {mall 
fragments or plates, the ice, though it fink 
not to the bottom of the water, will oftentimes 
fink fo low in it, as fcarce to leave any part 
evidently extant above the furface of the water, 
in vaft quantities of ice, that extancy is fome- 
times fo confpicuous, that navigators in their 
voyages to Iceland, Greenlagd, and other frozen 
regions, 
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regions, complam of mecting with lumps, or 
rather floating rocks of ice, as high as their 
main-mafts. And if we fhould meet with cafes, 
wherein we might fafely fuppofe the ice to be 
ds folid as entire pieces of ice are wont to be 
with us, and not to be made up of icy frag- 
ments cemented together, with the interception 
of confiderable cavities filled with air, 1t would 
not be difficult for any, that underftands hy- 
Groftaticks, to give a pretty near guefs at the 
height of the extant part, by the help of what 
we ldtély obferved of the meafures of water’s 
expanfien, and by the knowledge of the im- 
tmetfed part ; which fuppofing, that the tce 
were of @ prifmatical figure, and floated in an 
efeéted pofture, would, in frefh water, amount 
to about eight or nine times the length of the 
part of the priftn fuperiour to the furface of the 
Wafer, 

‘2. But becaufe perhaps the great difparity 
in the degrees of cold, whereby water isin this, 
and in thofe gelid climates turned into ice, may 
breed a difference in the expanfion of the fro- 
zen water; and becaufe fome other circum- 
ftances may be needful to be taken into confi- 
deration, about the height of floating ice above 
water, and thefe will be more properly talsen 
notice of under the following title ; I fhall only 
upon this head (of the levity of ice) fulbjoin the 
énfuing tranfcript of one of our motes Concern- 
me that fiabyect. 

[We found, that pieces of ice, clear and 
free, for aught the eye could take notice of, 
frérh bubbles, would not be made to fink in 
fpirit of wine once diftilled from brandy, and 
it floated likewife in ftrong fpirit of wine 
draw from quick-lime ; but if the fpirit of 
wine were well warmed, fuch ice, as I men- 
tidied, would fink in it, though as it grew 
cold, the fame ice would flowly aftend, and 
jometimés remain for a while, as if it were, 
fufpénded without fenfibly rifing or falling. But 
al} this while -the ice, thawed apace in the 
water, whetéinto it was diffolved, did manifett- 
ly feem to tun down like a fiream through the 
lighter body of the {pirit: of-wine, the diver- 
fity of the refradtions making this eafy to be, 
fikeh notice of ; yet common water, though 
heated as hot as‘I.could endute.to hold the 
olafs in my hand, would not let the fragnhents 
of the.fame parcel of ice fink into it 5 but in 
oil of turpentiné, and ib thrice tectified {pirit 
of wing, the iée would fink like a ftone.] 

g.Euar the levity of ice, in refpect of 
water, proceeds from the bubbles, that are pro- 
duced in if, and make the water, when con- 
péaldti, take up tore room than when fluid, 
haa ‘fexrée been doubted. by any, that has con- 
Tidered the texture of ice, as well-as taken no- 
tite of its levity... But if this-be the true and 
only réafen, we «may. conjecture,:: that. there 
inult be gteat {tate of bubbles in ice, extremely 
minute, ‘and indifcerned by the naked eye. 
For though in very many parcels of ice, the 
bubbles are as well: confpicuous as: niumerobs, 
infomuch that thtytrender the ticeewhitifh and 
opacous, yet we-have obferved, that other 

feces would fwim, which yet were of. an al- 
nioft cryftalline-clearnefs. And therefore we 
3 


thought fit to look upon fome clear pieces of 
ice in a microfcope, and we fhall fubjoin the 
event, becaufe that when we belreld fome of 
this ice in one of our microfcopes, which has 
been counted by feveral of the curious, as a good 
a magnifier, as perhaps any is in the world, 
we could not difcever fuch ftore of bubbles, 
as it feemed there fhould appear upon the fup- 
pofition, that the adequate cauife of the levity 
and expanfion of frozen water fs but the inter- 
fperfion of fuch bubbles. 

~ Tue obfervations [ have been mentioning, 
I find thus fet down among my notes. 

A piece of ice, that to the eye looked clear 
like cryftal, being put into the great micro- 
fcope, appeared even there free from bubbles ; 
and yet the fame piece of ice being prefencly 
removed, and caft into common water, would 
{wirn at the top, and, if it were forcibly duck’d, 
would fwiftly enough emerge. 

AnoTHeER piece of ice, that to the naked 
eye was not fo clear as the former, appeared in 
the fame microfcope to have ftore oF bubbles, 
forme of them appearing there no bigger than a 
fmall pin’s head, and fome of them being yet 
a and fearcely vifible in the microfcope 
itfelf. ] : 

Awp here, becatfe it feems a confiderable 
doubt, and well worth the examitiing, whether 
or no water, when frozen into ice, grows hea- 
vier or lighter, not in referencé to flich water 
as it was generated of, (fince itis evident, that 
upon that it will float) but more abfolutely 
fpeaking, we judged it not amifs to examine 
this matter by an experiment; but we could 
not difcover any difference between’ the 
weight of the fame parcel of water fluid 
and frozen, as will appear by thé ninch para- 
graph of the experiment to be a'little beneath 
recited. hh 

Bur fince that, whether or io ‘we allow any 
other caule, together with the bubbles, ‘to the 
levity of ice, it feems a thing not to be doubted, 
that its expanfion and lightnefs is”'tmhaihly, if 
not only, due to the interfperfion of “bubbles, 
the generation of rhem feemis t6 ‘be: one of the 
confiderableft phaznomena of cold; and the in- 
veltigating by what caufe thof€ Cavities are 
produced, and.in, cafe they be perfectly full, 
what fubftance:it is, that fills. chem, Is none of 
the meaneft enquiries, that fhould exercife the 
induftry of a fearcher into the. nature of cold. 

4 Mr. Hobbes, and fome others feern to 
think, thac the expanfion of water by congela- 
tion, is caufed. by the intrufion of ‘air, which 
conftitutes thofe numerous bubbles wont to be. 
obferved in ice; we might here demand, why 
in cafe, that upon freezing there muft ‘be a con- 
fiderable acceffion of dir from without, when 
oil is frozen, it is, notwithftahding’ the ingrefs 
of this air, aot expanded, but condenféd : but 
becaufe thefe conjecturers do not allow plals 
to be pervious to common air, we fall ar pre- 
fent prefs them with this ekpéritent, which 
we have divers timésmade. 

We took a glafs-ege with a jog ftem, 
and filling it almoft with “walter, W '-fealed it 
hermetically up, to exclude the ‘pretence that 


fome adventitious air might get th, and infi- - 


nuate 


oy 
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nuate itfelf into the water, and yet fuch an egg 
being expofed to congelation, the frozen wa- 
ter would be manifeftly expanded, and {welled 
by numerous bubbles, which oftentimes gave 
it a whitifh opacity. 

To which we may add, that new metalline 
vefiels being filled with water, and carefully 
{ftopped, the liquor would neverthelefs, when 
expofed to the cold, be thereby expanded, 
and turned into ice furnifhed with bubbles. 

5. Ir it be objected, that in the experiment 
of the hermetically fealed glafs, the produced 
bubbles might come from the air, which being 
fealed up together with the water, might, by 
the expanfion of that water. be brought to 
mingle with it: I anfwer, that this is very 
improbable, For 1. if the bubbles muft caufe 
the expanfion of the water, how fhall the wa- 
ter be at firft expanded to reduce the air to 
a divifion into bubbles ? Next, it is evident 
by the experiments we fhall ere long relate, 
that the air, as to the body of it, retains its fta- 
tion above the water, and preferves itfelf to- 
gether in one parcel, fince it fuffers a-compref- 
fion, that oftentimes makes it break the olafs 
that imprifons it, which it would not need to 
do, in cafe it difperfed it cif into the body of 
the water ; for then there would appear no 
caufe, why the air and water fhould after con- 
gelation require more room than they did be- 
fore, 3. In this experiment we ufually begin 
to produce ice and bubbles in the water, con- 
tiguous to the bottom of the veffel (that part 
being, by the {now and falt firft refrigerated) in 
which cafe there appears no reafon, why the 
air, which is a thoufand times lighter than the 
water, fhould againft its nature dive to the 
bottom of the water: and if it were difpofed to 
to dive, why fhould we not feeit break through 
the water in bubbles, as is ufual in other cafes, 

where air penetrates water? 4. In metalline 
veffels, and in glaffes quite filled with water, 
before they are ftopped, there is no pretence of 
the diving of the air from the top, there ha- 
ving been none left there. 5. And laftly, if all 
the bubbles of ice were made by,-and filled 
with true air defcending from the upper parts 
of the veffels, and only difperfed through the 
waters ;then, upon the thawing of this ice, 
the air would emerge, and we might recover as 
much of the real air as would fill the {pace 
acquired by the water upon the account of its 
being turned into ice, which is contrary to our 
experience. And this argument may alfo be 
urged againft any, that fhould pretend, (for I 
expect not to fee him prove it) that though air, 
as Numerous experiments evince, cannot get 
out of a fealed glafs, yet it may in fuch a cafe 
as this, get into it. But we find upon trials, 
that the cavities of thefe bubbles are not any 
thing near filled with air, if they have in them 
any more air at all, than that little, which is 
wont, as we haye elfewhere fhewn, to lurk in 
the particles of water, and, other liquors. And 
the making good of this leads us to the fe- 
cond enquiry, we were propofing about thefe 
bubbles ; namely, whether or no their cavities 
be filled, and filled withair, ) 

6. Tue full refolution of this whole difficulty 


of COLD. 


would beno éafy matter, nor wéll to be dif 
patched with, fo much brevity as my occa- 
fions exact. For it would require fatisfactory 
anfwers tomore than one or two queftions, 
fince; for aught I know, it may lead us to the 


debate of thofe two grand queries; whether - 


or no nature admit a vacuum, and whether a 
Great part of the univerfe confift of a certain 
etherial matter, fubtile enough .to pafs through 
the pores, not only of liquors, but of compact 
bodies, and even of glafs itfelf, We thould alfo 
be obliged toenquire, whether or no air, | 
mean true and permanent air, can be generated 


anew, as well out of comimon water, as many. 


other liquors, and whether it may be generated 
by cold itfelf ; and perhaps we fhould be oblic- 
ed to inquire into the modus of this produ€ion, 


and engage ourfelves in divers other difficulties, 


whofe full profecution, befides that they would 
as much exceed our prefent leifure, as abilities, 
feems more properly to belorig. to the more ge- 
neral part of phyficks, where fuch kind of ge2 
neral queftions are fitteft to be handled. 


WHEREFORE we will now only confider, 


this particular queftion, whether or no the 
cavities of the bubbles, wont to abound in 
ice, be filled with common air ; and even this 
queftion, though it feem but one, comprizes, 
two : for to refolye it, we muft determine, 
whether there be any true kir contained in 
thofe cavities, and whether in cafe there be, 
they be adequately filled with that.air, (by true 
air {mean fuch an invifible fluid, as does perma- 
nently retain a {pring like the) common air.) 
7- Vue former. of thefe two queftions,: I 
mutt confefs myfelf not yet refolved about, my 
experiments having not hitherto;fueceeded uni- 
formly enough to fatisfy fo jealoys an obferver: 
But yet I fhall annex our trials, not only, be« 
caufe the thing,has not been, that we know of, 
fo much as, attempted by others, and our ways 
of experimenting, if they be duly profecuted, 
feem as promifing and hopeful if; the queftion 
be reducible to any certain decifion).as perhaps 
will be eafily lighted on ; but becaufe alfo we 
have, if we miftake not, refolved the fecond 
queftion, by fhewing, that,there is but a {mall 
part of true air. contained in the bubbles of ice, 
whatever ingenious men, that rely upon proba- 
ble. conjectures, without confulting experience; 
have been pleafed to, believe to the contrary. 
Tsar the; bubbles obferved in ice cannot 
all be filled with, the aérial particles lurking 
in the water, {eems evident enough by the ex- 
panfion of thewater,and the quantity of fpace 
taken up by: thofe bubbles; which how the 
inter{perfed, and-formerly latitant air, can ad- 
equately fill, unlefs the fame parcel of matter 
could truly fill much more fpace at one time 
than at another; (which I take to be phyfically 
impoffible) Ido not yet apprehend, ; 
-. But two ways of trial there are,,which we 
employed to shew, that the icy bubbles are 
nothing near filled with true air, whether men 
will have that pre-exiftent in the water, or 
{tollen in from without, or generated anew ; 
the former of the two ways of trials probably 
arguing, that.thefe. bubbles proceed not ga/y 
(for that they may proceed partly, we do not 
Cece at 
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at all deny) from the air pre-exiftent in the 
water, and the latter concluding more general- 
ly, that but a fimall part of the icy bubbles 
are filled with genuine air. 

8, AnD 1. we were: invited to conjecture,, 
both, that fometimés, or in fome cafes, the air 
latitant in the water might contribute to gene- 
rate icy bubbles, though it was unableadequate- 
ly ¢o fill them: ; dnd again, that fometimes 
or in other cafes fuch bubbles would be almoft 
as numéroufly generated, notwitlftanding. the 
recefs of far the greateft part of that laticant 
air, by the three following experiments taken 
virbatin out of our collections: 

I. We took fait water, and having kept it 
in the exhaufted: receiver of our pneumatical 
engirie for a godd while, till we perceived it 
not to fend up any more bubbles, we prefent- 
ly transferred it into fhow and falt, where it 
was léng enough before it began. to freeze’; 
and then we ebferved, that the water did 
ot {welt héar fo much as common water is 
wont te do, and the ice feemed to have few 
or no bubbles worth taking notice of But 
when I afterwards placed it between my eye 
and the vigorous flame of a caadle, I could 
perceive, that it was not quite deftitute of bub- 
bles, though they were éxtremely fmall, in com- 
parifon of thofé, that would probably have ap- 
peared in ordinary water. 

- Tus far the firft experiinent ; the fecond 
follows, which was madé at another time. 

Il. Tue watér, that had been freed ftom 


the bubbles if the receiver, though it afforded 


dn ice, that féernéd to have ftaller bubbles, 
yet this ied being thawed, patt of the water 
was gently poured into a pipe of glafs, where- 
in being frozen, it fwelled eonfiderably enough 
above its firft level, and befides burft the glais, 
being alfo very opacous by reafon of the bubbles. 
Tus third experiment was more induftriouf- 

ly profecuted, as may appear by this ample nar- 
tative of it, tfanicribed out of out Collettions, 
III, We took a {mall ege with a pretty long 
neck, and pouriig in water till ic reached an 
inch within the ftem, convéyéd it into a long 
Merider cylindrical receiver, provided on pufs 
pofe to make trials with flick tall glaffes , the 
ait being by degrees drawn olit of the bubbles, 
appeared from time:to time preater and greatér, 
and when ehe'receiver was well exhaufted, the 
water feeméd ‘to boil a loitiger time than’ one 
would have expected 5 and fometimes the bub- 
Dies afcended fo faft and great, that we were 
in doubt, whether ‘the water did hot boil over 
the top of thé pipe. The exhaufted receiver 
was permittéd.to be fo fora good while, till 
the water ‘had difcharged it {elf in bubbles of 
its air, and then the slafs-epe was removed into 
a veffel furhithdd with ‘ice and falt, and there 
left ten or twelve hours, ‘that -all the water, 
fave that in the neck, miphe be throughly’ fro- 
‘zen; and thén we found it to Adve tifn a erent 
way above its firft-heighe ahd refroviny it ine 
to an air tempered dike that, ‘whercif ‘the -fint 
part of, the expetiniéne wab Made, and hating 
deft it there in a quiet’plate for ten Bt twelve 
hours to thaw leifurely, (left xo> ‘Warth-¥n it, 
‘or too much ftirting the gla&, tnight be An 
eccafion of generating, #ew bubbles,) in the 


‘pofly male, that ‘the éhpind hi 
-ftanch all the while, and: perctivi 


exteriour. part of tlie ice near the glafb, we fam 


pretty ftore of bubbles; but when that was thaw- 


ed, the reft of the ice appeared of a- peculiar 
and unufual texture, having no determinate 
bubbles, that I could eafily diftmeuifh, but 
feeming almoft like a piece of frofted glkfs, 
where the parts, that made the afpérity, were 
exceeding thick fet; but this ice fwam- in the 
water, whereinto the ref{ had been diffolved: 
before it was all thawed. When there yer re- 
mained a lump about the bignefs-of a {mall 
waliiue, we réconveyed it into the receiver, to 
try whether, upon the exfuétion of the air, the 
ice would"be prefently melted; but the altera~- 
tion produeed was fo finall, if any, that we 
durft not ground any thinguponit. The ree 
ceiver being exhaufted, there did at lereth ap- 
peat fome bubbles in the water, but they were 
not numerous, and a hundred of thent feemed 
Hot to amount to one of thofe larcer ones, the 
fame. water had yielded us the firft time it was 
put in. Ia the icealfo fome fmal# bubbles dif- 
clofed tlertifelves, which we did not perceive 
there before; wherefore we took out the egg, 
and fourid (the ice betrg now thawed) that 
the water was fubfided to the mark we had 
tirade, before it was expofed to congelation, 
#f not forme very little way beneath it. Then 

¢ went about to find the proportron, wherein 
this difpirited water was expanded by glacta- 
tion ; but in purfeing this, there happened a 
mifehance to the glafs, which kept the expert- 
ment from being fo accurate as we eo 
And therefore, though it feemed fo us, that it 
amounted to about the twelfth part, which is 
Jefs than that of the undifpirited water; yer we 
defignied the repetition of the experiment. On- 
ly in this we could not be miftaken, that the 
expatifion was confiderable, fince the water rofe 
three inches ard a half in the ftem, though the 
whole water in the egg and ftetn too’ weighed 
‘but two otinces aridahalf, Ifthe veffel had 
not been umnluckily cracked, we fhould have 
frozen the water’ once more; and then fealing 
up the glafs hermetically, and fuffering the ice 
letfurely to thaw, fhould have inverted it, and 
broken it tinder water, arid have proceeded with 
it as We had done with fome other glaffes in 
the forrnerly mentioned experiments. 

g. (A Lizz glafs cylinder open only at one 
end, of a convenient length, was thruft into a 
deep and wide-miouthed: plafg, about half filled 
with a mixture of ice and fale: but the eylin- 
der was neither fo quite filled, that the water 
fhould run over, hor yet far fhort of being {0 ; 
that (for all che opacous mixture of ice and 
falt) we might guefs at the freezing of that 
paft of the water, chat we could not fee by the 
changes appeating in the other. Then con- 
veying all into'a receiver, that we had in readi- 
nefsbeforchand, we quickly pumped ourntibdir, 
‘apon which thete came, both from the'uppe 
and jowér parts of the Water; preat ftort of 
bubbles to the tap, where ttoft'df then brake 
‘into @ reveiver. Having foynd, wipen-teials pur- 
continued 
: by the ina 
tumefcence of the fixperiour parts of the water, 
that the other were frozen, ‘we Jet tm: the-ex- 
ternal air, and having removed the receiver, 


and. 
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and taken out the mixture, before the ice was 
half melted, we. found the water, as high as 
the mixture reached;, to be turned’ into ice, 
which, befides fome large and con{picuous bub- 
bles, had fimall ones enough to render it opa- 
cous ; and upon the account of this expanfion 
it was, that the water did in the free air con- 
tinue a good deal higher than the mark; it 
was but lével with, when. the cylinder was ex- 


pofed to freeze. | 


10. THE other way we employed to exa- 


_ mine what was contained in icy bubbles, and 
_ which feemed clearly. enough to manifeft, that 
they- are very far from being filled with true 
and. {pringy air, is intimated in the laft claufé 
of the foregoing narrative, but will be beft 
underftood by the annexed’ experiments, tran- 
{cribed juft as I find them regiftered in my col- 
IeCtions. And though they be prolix, and con- 
tain fome few particulars, that make not directly 
for the purpofe I alledge them for, yet I think 
nor fit to difmember or to epitomize them, or 
otherwife to alterany thing in them; partly, 
that the inference I make from them may be 
the lefs miftrufted ; partly, becaufe the way of 
. experimenting being altogether new will be 

beft apprehended by the fubjoined examples ; 
and partly too, becaufe thofe particulars, that 
relate not dire€lly to the occafion of our men- 
tioning thefe trials, may be ufeful to illuftrate 
or confirm fomething, that is already delivered, 
or is hereafter to be delivered, in the prefent 
hiftory of cald. — 

11. [Wz took this day a glafs of the form 
of an egg, but of double the capacity, out of 
whofe obtufe end rofe up acylindricat neck, 
capable to receive the end ef my little finger, 
and no more; this being filled with common 
water, till the liquor reached a pretty way with- 
in the pipe, and the furface of the water being 
carefully marked on the outfide, was placed 
in 9 yellel, wherein ige very grofly beaten, was 
mingled with a convenient proportion: of falt, 
(according, to our way of glaciation) the mix- 
ture mnt reaching up fo the mark by above 
an ingh,, The experiment afforded us thefe 
partiqniass, 

I. A Hegprye eye did not perceive the 
water fenfibly tafubfide, before ig began to 
_ Hi, Tre water began to fwell, and fome 
Harts of it next the fide or bottom of the glafs, 
to freeze within aquarter-of an hour, 

; wary: aicent of the water in the pipe in- 


giealed 19. ir thag within an hour, from the 
Sung 5 was putin, it did rife four ip- 
ches, ands above the mark ; and afterwards 
the twelling cqntinued' fo, that we togk it out, 
thonghagond part ef the water rémairied un- 


frozen, jp had ached five inches and fome- 
what, mareehana. ha abare the Grit: mark. 

“gli, Tie ge 90d Gls beng purpofely kept 
always .bengath. dig. fantacy. oF the water, the 


lower parts of the water were frozen » and neyer 
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periment were very large: bubbles, (but-not: ali 
of them round) fome being about tHe bignefs 
of hail-fhot, fome {mall Nike muftard-féed, 
and others again not much inferiour to little 


peafe. 


VI. Havine taken out the glafs, whien the 


water was at the higheft mark, we did, upon. 


a certain defign, pour in as mutch fallet-otl as 
{wam about two inches above it, and then the 
glafs was nimbly at the flame of a lamp feal: 
ed up, during which time the included wa- 
ter fubfided a little; ‘ut the glafs being 
again put into the ice and falt, the cold quick- 
ly reftored the water toits former height, and 
there remained about an, inch and half of the 
fealed glafs unpofiefied by the two contained 
liquors, 

VI, TuHen with agood pair of fcales we 
weighed the glafs-ege firft in the air, and then 
inthe water, (the better to difcern, whether 
any fhrinking of the glafs intervened: in the 
cafe,) where it hung freely, and was left hang. 
ing in its equilibrium with its oppofite weight. 

VIN. Wattst it thus hung, upon the thaw- 
ing of the ice many bubbles great and fmall 
afcended' (the great ones with a wrigeling mo- 
tion) and vanifhed at the top. a 

IX. As the ice thawed, the water and oil 
defcended, till the whole ice was returned: to 
water ; at which time we obferved thefe two 
remarkable things ; the one, that the zquili- 
brium remained the fame; the other, (which 
was more confiderable) that the water was 
fubfided again as low as the firft mark, with 
which it was level before it began to fwell, 
without falling beneath it, notwithitanding- the 
recefs of fuch a multitude of'bubbles, divers of ~ 
which were very. large. | 


XE. Tue glafs bein again inverted, and 
held till it, was fettled, we 


(as appeared. by the marks jn the cavity of 


the recejvér,) that they did, when it was'feal- 


-wherd need was, a little 
kind we had made ufe of 


? 
a 
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hich as the bottom of the ftem, The next day 
about ten of the clock we found the water rifen 
in the {tem about 15 inches above the mark, the 
whole cylinder of water being fluid by reafon of 
the fnow’s not reaching to it. (Then upon a de- 
fign, to be elfewhere mentioned, we fealed up 
the glafs by a veryflender pipe, that had been 
before purpofely drawn. out to a pretty dif- 
tance from the body of the cylinder, that the 
glafs might be fealed ina trice, before the flame 
of a candle could fenfibly rarify the air, and 
after a while we broke off the apex of this 
flender pipe in profecution of our former de- 
fin.) ‘Then fuffering the water to fwell free- 
ly, within feven or eight hours it reached the 
very top of the glafs, adrop or two running 
over at the flender orifice thereof ; fo that in all, 
the water afcended about rg inches above the 
firft mark. Then we tried by the flame of a 
candle to feal the glafs, but by reafon of the 
rarifaction of fome of the water, by the heat, 
into vapours, by which fome of the other wa- 
ter was, fromtime to time, fpurted againft the 
flame of the candle, we found it troublefome 
enough to feal it up, the veffel being removed 
into a warm place, till next morning ; and all 
the icein the belly of it (for the water in the 
{tem continued fluid) beihg thawed, the wa- 
ter fubfided, not only to its firft mark, but 
a little beneath it, by reafon of that which 
was thrown out, upon occafion of the fealing 
of the glafs. But when we came to invert 
this, after. the manner above mentioned, into 
a vefiel of water, to fee how much of the {pace 
deferted by the thawed ice was filled with 
air, and how much was filled with a fubtiler 
fubftance, or empty, juft then a mifchance fruf- 
trated our expectation. | . / 
13. [Aw egg about the fame bignefs with 
the former was placed to freeze in beaten ice 
and. falt, and in lefs than an hour, it was rifen 
near an inch above the mark, where the fur- 
face of the water was at the firft, and the water 
in the ball and the joining of the neck was 
frozen into Jaming. After an hour and a 
quarter, thofe Jaming, that before appeared 
in the beginning of the neck, now difappeared ; 
but the -ball feemed frozen into a white ice, 
and the water in the neck was rifen above the 
firft mark four inches and a half. There now 
appeared abundance of {mall bubbles, con- 
tinually afcending through the neck, (which fo 
continued all the time after, till it was quite 
thawed) and the white ice appeared full of bub- 
bles. The experiment being further purfued, 
the water afcended higher and higher, till it 
had reached about eight inches above the 
firft mark : then the top of the pipe being 
with a lamp drawn out into a very flender 
cylinder (for the canveniency of fealing up) the 
olafs was again put into the ice, that the air 
heated by the lamp might cool ; upon which 
the water continued {fwelling, till it began to 
run over at the orifice of the flender pipe, 
which being held by, in the flame of, a candle, 
was in a trice fealed up ; fo that the whole glafs 
appeared full of water, bating an inconfiderable 
quantity of rarified air, (not amounting to the 
bignefs of half a fmall. pea) that; remained con- 


tiguous to the fealed part. The egg being 
brought into a warm room, was kept there all 
night, and a good part of the néxt morning, 
before the ice was quite thawed ; which when it 
was, the water was found fubfided to the firft 
mark, and which being done, the glafs was 
inverted, and the fealed end immerféd’ a pood 
way under water ; where being broken, the ex- 
ternal air impelled the water in the bafon into 
the cavity of the pipe, infomuch, that when 
we took it out, which we did, as foon as we 
thoughtno more water was impelled up, re- 
inverting the glafs, We found, that the admitted 
water reached feven inches above the firft 
mark, and left an inch and an half of thé 
{tem, before it began to be wire-diawn, befides 
as much of the flender part of the ftem, as by 
cuefs amounted to a quarter ofan inch more: 
fo that it feemed, that the bubbles, which made 
the water fwell, and appeared in the ice, 
amounted to an inch and three quarters of air, 
which confequently feemed to be forthe moft part 
generated by this operation, and to feven inches 
either of a vacuum, or fome {fubtile fubftance, 
which by its having no fpring to refift the pref- 
fure of the outward air, appeared not to be air. 
We could not exactly meafure the quantity of 
water we had inall, and the proportion of it 
betwixt the marks, becaufe having left the 
elafs in the window, to try whether time or 
cold would make the admitted water fhrink 
(which we did not find it to do) the weather 
was too fharp, that beginning (as. we concluded) 
to freeze the water in. the ftem, the increafing 
ice burft out the belly of the glafs into many 
pieces. | 


Another time. 

14. [A fealed glafs being broken tinder 
water, there was impelled into the cylinder ten 
inches and a little above a half. And the 
mark it fhould have rifen to, was eleven inches 
and a quarter above the firft anid loweft miark. } 


Another time. 


15. [In the fame bolt-head, wherein the Decemb. 


createft condenfation of the air was tried, the 
water was by the cold made to {well very near 
a foot above the mark it refted at, when it 
began to freeze ; then the glafs being nip’d 
up, the contained water was removed, and 
fuffered leifurely to thaw, and upon the diffo- 
lution of the ice, the water fell back to the for- 
mer mark. Laftly, the glafs being inverted, the 
apex was broken off under water, and the water 
in the ftem was, by the outward air preffing, 
upon the water in the bafon, with fome impe- 
tus and noife driven up into the cavity of the 
glafs ; and, the gilafs being feafonably and 
warily removed from the bafon, we found 
there had been impelled up of the water in the 
bafon, a little more than eleven inche§ ; fo that 
there feerfed to be near 2% ofan inch of air 
generated or feparated by the former opera- 
tion..| > a Oe 


Another time. 


16. In the fame glafs we made the water p,.mp, 


to{wellabourten inches, and inverting the ftem, 17. 
: and 
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and breaking the nebunder water, we found 
about ten inches of water to have been impelled 
into the ftem ; fo that in this there feemed no 
generation of air.] 

17. To all théfe experiments we fhall fub- 
join, in two words, that as in water, fo in fome 
aqueous liquors we found, that the icy bubbles 
were not filled with air (though we did not 
think fit to take the pains to meafure their 
refpective expanfions by being congealed :) 
for in that elfewhere mentioned experiment, 
where we expofed milk, urine, and Rhenifh- 
wine to freeze, when all thofe liquors were rifen 
above their former marks, as is there related, 
our notes inform us, that the experiment was 
thus profecuted. 

18. [Berne fealed up (the foregoing words 
mentioned the above-named expanded liquors) 
and fuffered to thaw, the feveral liquors fubfided 
to their firft marks or thereabouts, and the 
glaffes being inverted and broken under water, 


we were, by an accident, hindered from obferv-_ 


ing what we defired in that, which had the 
wine, though when it was taken out of the 
freezing pot, it had ice, but not much, fwim- 
ming in it. But into the elafs, that had the 
milk, the water was manifeftly impelled by the 
outward air ; and fo it was into the glafs, that 
had the urine, which being removed from the 
bafon, and rethverted, appeared to have as 
much new liquor in its ftem, as amounted by 
suefs to five or fix inches, ] 

19. To which experiment we may add, that 
another time a fealed glafs of partly frozen. 
claret-wine being broken under water, the’ 
water was impelled up between half an inch, 
and an inch above the mark, beyond which it 
would not have afcended, if the bubbles had 
been full of trueand permanent air. 

20. Ir it be faid, that though I have deli- 
vered too many particulars about fo empty 
and flisht a theme as bubbles, I have this to 
anfwer, that poffibly all thefe experiments have 
rather fhewed us, what it is not, that fills them, 
than what it is ; fo that morethan all thefe ex- 
periments appearing requifite to clear up the 
difficulties about them, I fhall not think I have 
altogether mif-fpent my time, efpecially if fo 
many paft experiments, both new, and not al- 
together impertinent, by their not having 
taught us enough about fo defpicable a fub- 
ject as a bubble, fhall, as they juftly may, 
teach us humility. 


Teal Teg Tea B kX: 


Experiments about the meafure of the expanfion 
and the contraétion of liquors by cold. 


I. O the experiments (mentioned in the 

feventh and ninth titles) which fhew, 
that water has an expanfion, it will be proper 
to fubjoin fome of thofe, whereby we endea- 
voured to meafure that expanfion. And here 
we fhall not content ourfelves to fay, that 
whereas the authors we had formerly occafion to 
point at, take notice of their having raifed 
water in a bolt-head half an inch or an inch by 
freezing, we have made it afcend a foot anda 
ic and more;, this, I fay, we fhall pafs by, be- 
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caufe that though by fuch experiments we have 
very clearly and undeniably manifefted the ex- 
panfion of the water, yet unlefs the capacity of 
the veffel be known, they will fignify but little 
towards the determining the quantity of that 
expanfion, which yet is the thing we are en- 
quiring after: wherefore we fhall add, that 
we employed two differing ways to meafure 
this expanfion. 

2. Tue one was, by putting in, by weight, 
{uch a number of ounces of water into a bo!t- 
head, till the water was rifena pretty way in 
the long ftem wherewith it was filled ; then 
marking on the outfide, to what height every 
frefhly added ounce of water reached in the 
{tem, we afterwards poured out a convenient 
quantity of the liquor, (yet leaving enough to 
fill the whole cavity of the fpherical or obtufe 
end of the veffel, and of the lower part of the 
ftem ;) then leifurely freezing this remaining 
water from the bottom upwards, we obferved, 
that when it was frozen, the ice, that was made 
of 82 parts of water, filled, as one of our notes 
inform us, the {pace of 91, and (if I miftake 
not the character) an eighth; fo that by this 
troublefome way of examination, we found, 
that the water, by.the expanfion it received 
from cold, was made to poffefs about a ninth 
part more fpace than it did before conge- 
lation. 

(3. In another of our notes, we find as fol- 
lows, 55-parts of water extended themfelves 
by freezing into 60 and }, about 6 of thofe 
parts remaining unfrozen ; fo that in this ex- 
periment the water’s expanfion was not much 
(though fomewhat) differing from what it was 
in that laft mentioned. | 

4. THe other way we made ufe of to mea- 
fure the dimenfions, that water gains by freez- 
ing, was to take a cylindrical pipe of glafs, 
fealed at one end, and left open at the other ; 
at which we filled it with water to a certain 
height, that we took notice of, by a mark ap- 
plied to the outfide, and then keeping it in an 
erected pofture, and freezing it from the bot- 
tom upwards, we found, that it had acquired 
by a tenth part, or thereabouts, greater dimen- 
fions in the form of ice, than it poffeffed in 
the form of water. But the nature of the par- 
ticular parcel of liquor expofed to the cold, (for 
it is not neceffary, that all waters fhould be e- 
qually difpofed to be expanded by freezing) 
and fome other circumftances, not now to be 
difcourfed of, may well beget fome little va- 
riety in the fuccefs of this fort of trials, For 
in one, that we made carefully, we found the 
expanfion fomewhat greater, than that laft 
mentioned, as may appear by the following 
note ; which, compared with what was lately 
delivered, of the trials we madeby weight of the 
water’s expanfion, may invite us to think, that we 
cannot much err by eftimating in general, that 
the room, that ice takes up more than water, 
amounts to about a ninth part of the {pace pof- 
feffed by the fame water, before it was turned 
into ice. The note we were fpeaking of, is 
this : 

[5. In a more than ordinarily even cylin- 
drical glafs, we expofed fome water to freeze, 

Dddd to 


285 


Hd ed Google 


286 


Rarthol. 


The EXPERIMENTAL. HISTORY 


to meafure its intumefcence, and found, that it 
expanded itfelf to about an eighth part, or at 
leaft a ninth upon glaciation; this we tried 
twice, and thought, that the intumefcence 
might have been more confiderable, but that in 
a cylinder the freezing did not feem to fucceed 
fo well.] 

Bur here we mutt refolve a difficulty, which, 
though ordinary readers may take no notice 
of, yet may breed a fcruple in the minds of thofe, 
that are acquainted with hydroftatics. For to 
fuch readers this account of ours may feem so 
be contrary to the experience of navigators in- 
to cold climates, who tell us (as we fhall have 
occafion to take notice of in due place) of vaft 
pieces of ice, as high, not only as the poops 
of their fhips, but as the mafts of them ; and 
yet the depth of thefe ftupendous pieces of ice 
feems not at all anfwerable to what it may be 
fuppoied to be, in cafe we compare together 
the eftimate above delivered of the expanfion 
of water, and chat grand hydroftatical theo- 
rem demonftrated by Archimedes and Stevinus, 
¢ That floating bodies will fo far, and but fo 
¢ far, fink in the liquor, that fupports them, 
¢ till the immerfed part of the body be equal 
‘ to a bulk of water, weighing as much as the 
¢‘ whole body.’ For Captain Fames, in his 
often-cited voyage, makes mention of great 
pieces of ice, that were twice as high as the top- 
matt-head of his fhip. 

6. Ano the Hollanders, in their famous 
voyage to Nova Zembla, mention one ftupen- 
dous hill of ice ; which I therefore take notice 
of here, not only becaufe it has been thought 
the greateft, that men have met with, but be- 
caufe they deliver its dimenfions, not as Captain 
ames and navigators are wont to do, by com- 
parifon with the unknown heights of fome of 
the mafts of their fhips, but by certain and de- 
terminate meafures, which, in the icy ifland we 
are {peaking of, were fo divided by the furface 
ef the water, that there was 16 fathom ex- 
tant above it, though there were but 36 be- 
neath ic; which, though a vaft depth in 
itfelf, yet does but little exceed double the 
height. ; 

And the Danifh navigator Fanus Munckius, 


de nivis employed by his king to bring him an account 
ulu, Cap-6. of Greenland, mentions fome floating pieces of 


ice, that he met with and obferved in that fea, 
which, though but fomewhat above 40 fathom 
under water, were extant 20 fathom, (that is, 
near half as much) above water; whereas it 
feems, that, according to our above-mentioned 
computation of the expanfion of water, the 
part under the water ought to be eight or nine 
times as deep as that above the water is 
high. 

7. To clear this difficulty, I fhall reprefent 
thefe three particulars : 

Fiksr, that in our computation, the ice, 
that finks fo deep, is fuppofed to float in frefh 
water ; whereas, in the obfervations of the 
above-named navigators, thoie vaft pieces of 
ice “floated on the fea-water, which by reafon 
of its faltnefs, being heavier than frefh water, 
ice will-not fink fo deep into that, as into this, 
And ‘that falt may hugely increafe the weight 


3 


of the water, wherein it 1s diffolved, may be 
clearly gathered from the ponderoufhels of 
common brine, and from the practice of feve- 
ral forts of tradefmen, who, to examine the 
ftrength of their lixiviums, and other faline 1p 
quors, are wont to try, whether they will keep 
an egg floating, which we know common 
water will not do. And I have alfo, by the re- 
folution of fome metalline bodies in fit men- 
ftruums, made liquors, that are yet much more 
ponderous, than 1s fufficient for the fupport 
of eggs. 

Bur yet we muft be fo candid, as to take 
notice of what fome modern geographers de- 
liver with probability enough; namely, that 
nearer the poles the feas are not wont to be fo 
falt, as in the temperate and the torrid zones : 
and thofe northern being not fo falt as our feas, 
there is the lefs to be allowed for the diffe- 
rence in gravity (and confequently in the power 
to keep ice from finking) betwixt thofe feas 
and ours. 

8. Bur fecondly, this leffer faltnefs of the 
water “in the northern feas may, as to our 
cafe, be recompenfed by the greater coldnefs 
of it. For though, as we have formerly ob- 
ferved, the condenfation of frefh water, ef- 
fected here by a degree of cold capable to make 
it begin to freeze, is not fo great as moft men 
would imagine ; yet befides that I have often 
taken pleafure to make the fame body to fink 
or afcend in-the fame water, by a much lefs 
variation of cold than that we have been men- 
tioning ; it is to be confidered, that the de- 
gree of cold, to which water was brought in 
the experiment delivered in the fourth fection, 
to which we are now looking back, was but 
fuch a degree, as would make frefh water be- 
gin to freeze: whereas the falt fea-water, being 
indifpofed to congelation, may, by fo vehement 
a cold as reigns in the winter-feafon in thofe 
gelid climates, be far more intenfely refrige- 
rated, and thereby more condenfed than com- 
mon water ts here, by fuch a meafure of cold, 
as may begin to freeze {mall portions of it. 
But though what we have hitherto reprefent- 
ed, may weil be looked upon as not inconfi- 
derable to the purpofe, for which it has been 
alledged, yet the main thing, that is to re- 
move the fcruple fuggefted by the height of 
icy hills above the water, is, 

g. TuHirpzy, that fuch hills of ice are not 
to be Jooked upon as intire and folid ones, but 
as vaft piles or lumps, and maffes of ice, cafu- 
ally and rudely heaped up and cemented by 
the exceffive cold, freezing them together by 
the intervention of the water, that wafhes them ; 
which piles of many pieces of ice are not made 
without great cavities intercepted, and filled 
only with air, between the more folid cakes or 
lumps: fo that the weight of thefe ftupendous 
pieces of ice is not to be eftimated by the big- 
nefs they appear of at a diftance from the eye, 
but confidering how much air there is inter- 
cepted between the icy bodies, of which they 
are compiled, there may bea hollow ftructure 
of ice reaching high into the air, and yet the 
whole aggregate or icy pile, will prefs the fub- 
jacent water on which it leans, no more than 

would 
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would as mudi water, as were equal in bulk 
only to the immerfed parts ; as we fee in barges 
Joaden with boards, which, though piled up to 
a great height above the water, make not the 
veflel to fink more than a lading, that would 
make a far lefs fhew, and oftentimes be all con- 
tained within the cavity of the veffel, provided 
it be more ponderous iz fpecte. But to enter 
into any further confideration of thefe hydro- 
{tatical matters, would be improper in this 
® irae Place, efpecially fince we have * elfewhere 
Hydoftrati- treated of them. And that thefe floating hills 
cal Para- and iflands of ice are not intire and folid pieces 


doxes. of if, we fhall otherwhere have occafion to 
fhew out of navigators, and even in the ob- 
fervation we have mentioned out of Fanus 

Munck, the learned relator of it. Bartholinus 
takes notice, that thofe vaft pieces of ice (we 
Sak have been mentioning) that reached 20 fathom 
placiata above water, were compiled of ftore of inow 


compacta. frozen together. 

10. THese confiderations may ferve to ren- 
der fome account of thofe ftupendoufly tall 
pieces of ice, whofe extant parts bear fo great 
a proportion to the immerfed part, when the 
whole mafs does really float. But I confefs I 
doubt, that not only in the examples we have 
alledged, but in other eminent ones of moun- 
tains of ice, if I may fo call them,there may be 
a miftake ; and that the height of them above 
the water would be far lefs, and the depth 
under water far greater, if the ice had water 
enough to fwim freely. For feamen, by rea- 
fon of the difficulty, are not wont to meafure 
the height of thofe pieces, that float at liberty 
in the fea, And as for thofe, that are on 
ground, as their heights lie far more convenient 
to be megfured, fo the meafurers not knowing 
how lone they have been on ground, for 
aught I know, much of that admired height 
may be attributed to the fnows, that from time 
to time fall very plentifully in thofe frozen re- 
gions, and are compacted together, either by 
the fun, whofe beams fometimes begin to 
thaw it, and fometimes by the water of the 
waves that beat againft the ice, and being con- 
gealed with the fnow, does as it were Cement 
the parts of it together, ani fometimes by both 
of thefe caufes. So in the inftance alledged 
out of Captain Fames, page 14. of pieces of 
ice, that were twice as high as his topmaft- 
head ; it is faid alfo, that they were on ground 
in 40 fathom. And in the other example men- 
tioned out of Bartholinus, though there be 
40 fathom attributed to the immerfed part of 
the ice, yet that meafure is not exclufive of a 
greater ; for it is faid, that the ice reach- 
ed downwards above 40 fathom ; and 
how much downwards, atid whether as 
far as the ground, we are left at liberty to 
guefs. And in that ftupendous piece of ice 
recorded in the Nova Zembla voyage, to have 
been in all 52 fathom, that is 300 ahd twelve 
foot deep, though ‘it ‘be granted what they 
affirm, that it was 16 fathom abovethe water, 
which is almoft a third part of the whole 
depth ; yet I obferve, that of this icy mountain 
it is faid, that #t fay fajt onthe ground, So 
that as on the one fide it feems probable, that the 
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upper part of iflands of ice may be increafed by 
{now ; and, as I remember, that in that famoufly 
inquifitive navigator Mr. Hudfon’s voyage for 
the difcovery of the North-weft paffage; it is 
related, that his company was ** fo well ac- * Mr. 
© quainted with the ice, that when night, or Hudion's 
‘ foggy or foul weather took them, they would 72734 J” 
; > 3 f {cove- 

feek out the broadeft iflands of ice; and there + of rhe 
* come to anchor, and run and fport, and fll North-we(t 
‘ water that ftood on the ice in ponds very Pal*ses 
‘ frefh and good.’ So on the other fide we A by 
know not, how much lower the Dutchmen’s mw. Abs- 
ice and Captain fames’s would have reached cuck Pric: 
into the fea}in cafe the groundthey tefted on, ““~ 
had not hindred them. For though one might 
probably think, that thefe are the greateft 
depths, that any hills of ice have been obferved 
to attain, (that mentioned by the Hollanders 
reaching 36 fathom beneath the water, and 
that mentioned by Captain Fames, no lefs thati 
40 fathom) yetI find in Mr. Hud/on’s voyage, 
that the Englifh, in the bay that bears his name; 
met with more than one or two iflands of ice, 
of a far greater depth under water. Foramong 
Other things, the relator has this memorable 
paffage ; ‘ In this bay, where we were thus 
‘ troubled with ice, we faw many of thofe 
‘ mountains of ice aground, in fix or feven 
‘ {core fathom water.’ And if the fea had 
been deep enough, even thefe {tupendous 
moles of ice would probably have funk much 
lower, and fo have leffened the heights of the 
mountains. 

11. 1 Know, thatdelivering the meafure of the 
expanfion of water alone, [have not faid all, that 
may be faid about the expanfion of liquors ; bu 
becaufe, as it has not yet appeared to me, that 


-any liquor ts expanded by cold, unlefs by ac- 


tual freezing ; I doubted, whether aqueous 
liquors, as wine, milk, urine, €%¢. were other- 
wife expanded by congelation, than upon the 
account of the water or phlegmatick (and, in a 
{trict fenfe, congealable) part contained in 
them ; and whether it were worth while, for 
a man in hafte, to examine their particular ex- 
panfions, Notwithftanding which, I would 
not difcgurage any from trying, whether or no, 
by the differing dilations or aqueous liquors, 
fome of them of the fame, and fome of them 
of differing kinds, we may be affifted to 
make any eftimate of the differing proportions 
they contain, of phlegm, and of more {piritu- 
ous or ufeful ingredients. 

12, ArTER what has been hitherto delivered 
concerning the expanfion of liquors by cold, it 
may be expected we fhould fay fomething of the 
meafure of their contraction bythe fame quality. 


‘But as for water, which is the principal liquor, 


whofe dimenfions are to be confidered, I have 
formerly declared, that I could feldom or ne: 
ver find its contraction (in the winter feafon 
when I tried it) to be at all confiderable. 
And I fhall now add, that having, for greater 
certainty, procured the experiment to be made 
by another alfo, ina bolt-head, the account 
I received of it was, that he could fcarce dif- 
cern the water in the ftem to fall beneath its 
{tation, (marked at the upper part of the pipe, ) 
when the water in the ball was fo far infrigi- 
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dated as to begin to freeze. Though I will 
not deny, that in warmer climates, as Italy or 
Spain, the contraction of the water, a little be- 
fore glaciation begins, may be fomewhat con- 
fiderable, efpecially if the experiment be made 
in fummer, or in cafe (either there or here) 
the water expofed to freeze be put into a veffel 
very advantageoufly fhaped, or brought out 
of {ome warm chamber or other place, where 
the heat of the air, that furrounded it, had 
rarified it. But to examine the meafures of 
contraction in the feveral liquors, and with the 
nice obfervations, that fuch a work, to be ac- 
curately profecuted, would require, would have 
taken up much mcre of my time than I was 
willing toimploy ato.t a work, which looked 
nct on as important enough to deferve it. And 
therefore I fhall here add nothing to whatl 
have faid under the title of the Degrees of Cold, 
touching the contraction of fpirit of wine and 
oil of turpentine, by the differing degrees of 
that quality ; and as for the condenfation of air, 
the vafteft uid we deal with, I did indeed 
think fit to meafure how much cold condenfes 
it. But the account of that experiment will 
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TITLE XI. 
Experiments touching the expanfive force of 
freezing water. 


T AVING fhewn, that there is an ex- 

panfion made of water, and aqueous 
bodies, by congelation, let us now examine how 
{trong this expanfion is, and the rather becaufe 
no body has yet, that we know of, made any 
particular trials on purpofe to make difcove- 
ries in this matter ; fo that although fome un- 
happy accidents have kept our experiments 
from being as accurate as we defigned, (and as, 
God affifting, we may hereafter make them) 
yet at leaft we fhall fhew this expanfion to be 
more forcible, than has hitherto been common- 
ly taken notice of, and affift men to make a 
fomewhat lefS uncertain eftimate of the force 
of it, than they feem to have yet endeavoured 
to enable themfelves to make. 

2, Anp (1.) we fhall mention fome experi- 
ments, that do in general fhew, that the ex- 
panfion of freezing water Is confiderably ftrong. 

We tooka new pewter bottle, capable to 
contain, as we gueffed, about halfa pint of 
water, and having filled it top full wich that 
liquor, we fcrewed on the {topple, and expofed 
it during a very frofty night, to the cold air ; 
and the next morning the water appeared to 
have burtt the bottle, though its matter were 
metalline, and though purpofely for this trial 
we had chofen it quite new, the crack appeared 
to be in the very fubftance of the pewter. This 
experiment we repeated 5 and it was one of 
thofe bottles filled with ice, that had cracked 
ir, which a noble virtuofo would needs make 
me (who fhould elfe have fcrupled to arnule, 
with fuch a trifle, fo great a monarch, and fo 
ereat a virtuofo) bring to his Majetty, to fatisfy 
him, by the widenefs of the crack, and the 
protuberance of the ice, that fhewed it felf in 


it, that the water had been really expanded 
by congelation. 

- We alfo tried, whether or no a much 
{maller quantity of water would not, if frozen, 
have the like effeét ; and accordingly, filling 
with about an ounce of water a fkrewed pewter, 
box (fuch as many ufe to keep treacle and falves 
in) quite new, and of a confiderable thicknefs, 
we found, that upon the freezing of the includ- 
ed water, the veffel was very much burtt. 

AFTerwarps filling a quart bottle (if I 
miftake not the capacity) with a congealable 
liquor, and tying down the cork very hard 
with {trong packthread, we found, chat the 
froft made the liquor force out the ftopple, in 
fpite of all the care we had taken to keep it 
down. 

Bur afterwards we fo well faftened a cork to 
the neck of a quart bottle of glafs, that it was 
eafier for the congealing liquor to break thevef- 
fe], than to thruft out the {topple ; and having 
for a great many hours expofed this toan exceed- 
ing fharp air, we found at length the bottle 
burft, although it were fo thick and ftrong, 
that we were invited to meafure the breadth of 
the fides, and found thatthe thinneft place, where 
it was broken by the ice, was +4 of an inch, and 
the thickeft 3, that is, twice as much: we alfo 
by the help of the froft broke an earthen bottle 
of ftrong Flanders metal, of which the thinneft 
part, that was broken, was equal, by meafure, to 
the thinneft part of the other. 

4. But theabove mentioned inftances ferv- 
ing only to declare in general, that the expan- 
fion of water by cold is very forcible, I thought 
fir to attempt the reducing of the matter 
fomewhat nearer an eftimate lefs remote from 
being determinate ; and becaufe the water ex- 
pofed to congelation may be probably fuppo- 
fed to be homogeneous, we judged, that the 
quantity of it, may very much vary its degree 
of force ; and becaufe fome may fufpect, that 
the figure alfo may not be inconfiderable in 
this matter, we thought fit to make our trials 
in a brafs veffel, whole cavity was cylindrical, 
and which, to make it ftronger, had an orifice 
but at one of its ends; and whofe thicknefs 
was fuch, that we had reafon to expect, that 
whilft the top remained covered, but with a 
reafonable weight, the included water would 
find it more ealy to liftup that weight, than 
break the fides. To thiscylinder we fitted a 
cover of the fame metal that was flat, and 
went a little way into the cavity, leaning alfo 
upon the edges of the fides for the more 
clofer {topping of the orifice : the cavity of this 
cylinder was in length about five inches, and in 
breadth about aninch and three quarters. This 
cylinder being filled top-full with water, and 
the cover being carefully put on, was faftened 
into an iron frame, that held it erected, and 
allowed us to place an iron weight, amounting 
to 56 pound, or half a hundred of common 
Englifh weight ; whichcircumftance I mention 
(becaufe the common hundred, that our carriers, 
Fc. ufe, exceeds five fcore by twelve.) But 
this veffel being expofed in a frofty night to 
the cold air, the contained water did not the 


next morning appear to be frozen, and the 
trial 
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trial was another time that way repeated with 
no better fuccefs, asif either the thicknefs or 
clearnefs of the metal had broken the violence of 
the external ‘ajr’s frigefactive power, or the 
weight, that opprefled-the cover, had hindered 
that expanfion of the water, which is wont to 
accompany its glaciation. 

WHEREFORE we thought it requifite to 
apply to the outfide of the veffel a mixture of 
falt, with ice or fnow, as that, which we had 
obferved to introduce a higher degree of cold 
than the air alone, even in very frofty nights ; 
and though this way it felf, the glaciation pro- 
ceeded very flowly, and fometimes fcarce at 
all, yet at length we found, that the water 
was by this means brought fo far to freeze, 
that on the morrow the-ice had on one fide 
fwelled above the top of the cylinder, and by 
lifting the cover on that fide, had thrown down 
the incumbent weight; but in this trial the 
cover having been uniformly, or every where 
lifted up above the upper orifice of the cy- 
linder, we'repeated the experiment divers times, 
as we could get opportunity, fometimes with 
fiiccefs, and fometimes without it ; and of one 
of the chief of our experiments of this fort, 
we find the following account among our col- 
leétrons. 

5. [Tue hollow brafs weight, being about 
one inch and three quarters in diameter, and 
the brafs cover put on, was loaded with a 
weight of 56 pound upon the cover and ex- 
pofed to an exceffively fharp night : the next 
morning the cover and the weight were found 
vifibly lifted up, though not above (that we 
could difcern) a fmall barley-corn’s breadth, but 
the thicknefs of the brafs cover was not here 
eftimated, which was much lefs than half an 
inch, which, according to former obfervations, 
one might expect to fee the ice afcend. But 
that, which we took particular notice of, was, 
that the inclofed cylinder: of ‘ice, being by a 
gentle thaw of ‘the fuperficial parts taken. out, 
appeared fo full of bubbles, as to be thereby 

made opacous. Alfo when inthe morning the 
cylinder was brought into my chamber, before 
the fire was made, the 56 pound weight be- 
ing newly taken off, at a little hole, that feem- 
ed to be between the edge of the brafs and 
ice, there.came out a great many drops of wa- 
ter, dilated into numerous - bubbles, * and_ re- 
duced in a kind of froth, as ifupon the removal 
of the. oppreffing weight the bubbles -of the 
water had got liberty to.expand themfelves; but 
this lafted but a little while. | 

6. Arter this the difficulty we have often 
met with in the placing of great weights con- 
veniently upon the cover ofa cylinder, and the 

expectation we had to find the quantity of the 
water we made ufe of, capable, upon its con- 
gelation, to liftup a much greater weight, in- 
vited us to make trial of its expaniive force, 
by fomewhat a differing way ; which was, to 
fit a wooden plug tothe cavity of the cylin- 
der, (after we had fuffered it to foak a conve- 
nient time in water, that, fwelling as much as 
it would before, it might be made to fwell 
no more by the water, which would lie 


contiguous to it in the veffel) and then to 
Vou. I. 
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drive it forcibly in, till by confiderable weights 
appended to the extant part of the’plug, when 
the cylinder was-inverted, we could not draw 
itout. The fuccefs of one of thefe trials is thus 
fet down in our collections: 

7. (& Piuc was driven into the cavity of 
a brafs cylinder, firft filled with water, the plug 
being alfo well foaked ; then the cylinder be- 
ing inverted, the plug took up half a hundred 
and a quarter of a hundred weight, and would 
poffibly have taken up much more, and being 
expofed to a very fharp ‘hight, the fréezing, 
water thruft out the plug about a barley-corn’s 
breadth, quite round above. the upper edge of 
the cylinder; and it freezme all that day and 
the next night, it was again expoled, the plug 
riot betno yet taken out, and then the plug 
was beaten otit a little mote, namely, (in all) 
near a quarter of an inch.] . 

8. Tuus:we fee, thatthe ‘expanfive entted - 
vour of the water forced-a refiltance, at leaft 
equal to that, which w6tld have been miade 
by a weight of 74 pound; and probably, as the 
note intimates, would have appeared able to 
do more, if we had had convenient weights 
and inftruments, wherewith to have meafured 
the ftrength of the water’s endeavour outwards, 
which fome fubfequent trials made us think 
very confiderable; though not finding their 
events fet down’in our notes, we think it ft at 
prefent to leavethem unmentioned, 

* But one thing there is in thefe trials, that I 
think not unworthy a philofopher’s notice, and 
his confidering; namely, that this endeavour of 
the water to expand it felf is thus vigarous, 
though the uttermtoft term, to which it would 
éxpand it felf, in cafe it were not at all refifted, 
would be but to about’a‘ninth, or at moft an 
eighth part of the fpace it poffeft before it began 
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to freeze ; whereas air may by heat (which *yet,* yep Ex- 
we have elfewhere fhewn, will not reduce. it periments 
to any thing near its ‘utmoft expanfion) ‘be 27/2 


brought to pofféls (though not to fill)’ accord- 


mech. Ex- 
er. 6. 


to the diligent + Mer/ennus’s obfervation, fe-+ See the 
2 e J 6 

venty times the dimenfions it had before ra-fore-cited 

rifaction ; and confequently the air expanded ?/™*. 


by heat does by its endeavours tend to ac- 
quire above 60 times the fpacé, that the water 
does, when’ expanded by fo high a degiee of 
cold, as is capable to turn it all into ice : not 
to mention, that the expanfion, to which the 
air tends upon the account of its own fpring, 


is, (as we fhew in another ¢ place) ‘many times + 7h. “p- 
greater than that, ta which Merfennus could pendix to 


bring it upon the bare account of heat. 


the Phyfice- 


mechanical 


g. THERE remains yet one way, whereby We p.5¢,7. 
hoped, though not to meafure the expanfive force ments. 


of freezing, water, yet to manifeft it to be pro- 
digioufly great; or in cafe we failed of this aim, 
to produce at leaft fome other phenomena re- 
lating to cold, that would not be inconfider- 
able. And though our endeavours fucceeded 
not, yet becaufe a happier opportunity may 
bring them to be one way or other fuccefsful, 
we fhall annex, that we caufed to be made 
an iron ball of between two and three inches 
diameter ; which ball was folid, fave that in 
the midit there was a {mall cayity left to place 
a little water in, together with a female {crew, 

Rete as 
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as they call it, reaching from the outward fur 
face of that internal cacity ; and to this was 
applied a ftrong iron fcrew, fo fitted to the 
internal cavity of the other fcrew, as to fill it 
with as much exactnefs as could be obtained. 
And this fcrew -was made to go fo hard, that 
it required to be fcrewed in by the help of a 
vice, that it might not be forced out, with- 
out breaking the iron it felf. Our defign in 
imploying this inftrument was, that having well 
filled the internal cavity with water, and forced 
in the {crew as far as it could be made to go, 
the inftrument thus charged with water might 
be expofed to the higheft degree of cold we 
could produce. For having thus ordered the 
miatter, we thought we might expect, either 
that the water, how much foever we heighten- 
ed and lengthened the cold, would not freeze 
at all, being hindered from the expanfion be- 
longing to ice in comparifon of water; or, if 
it did freeze, that one of thefe two things would 
happen, either that the expanfive force of that 
little water would, by forcing fuch an iron in- 
ftrument, manifeft its ftrength to be ftupen- 
dous ; or, by not breaking it, prefent us with 
ice without bubbles, or at leaft not rarer and 
lighter, than the water it was made of: but 
for want of a fufficient cold, our defigns fuc- 
ceeded not, foas to fatisfy us, though we more 
than once attempted it. For the great thick- 
nefs of the iron being confidered, we were not 
fure, thatthe waters not freezing might not 
proceed rather from the thicknefS and com- 
pactnefs of the metal, than from its refiftance 
to the expanfion of water. And therefore we 
muft fufpend the inferences, this experiment 
may afford us, till we have opportunity to make 
trial of it, with a cold not only very intenfe, 
but. durable enough; the want of which laft cir- 
cumftance keeps us from daring to build any 
thing on our experiment. 

10. Anp here we may take notice, that it 
may be an inquiry, more worthy a philofopher, 
than eafy for him, whence this prodigious force, 
we have obferved in water, expanded by gla- 
ciation, fhould proceed. For if cold be but, 
as the Cartefians would have, aprivation of 
heat, though by the recefs of that ethereal fub- 
ftance, which agitated the little eel-like parti- 
cles of the water, and thereby made them 
compofe a fluid body ; it may eafily enough 
be conceived, that they fhould remain rigid in 


- the poftures, wherein the ethereal fubftance quit- 


ted them, and thereby compofe an unfluid 
body like ice: yet how thefe httle eels fhould 
by that recefs acquire as {trong an endeavour 
outwards, as if they werefo many little fprings, 
and expand themfelves too with fo {ftupendous 
a force, is that, which doesnot fo readily ap- 
pear. And on the other fide, in the Epicurean 
way of explicating cold, though the phenome- 
non feems fomewhat lefs difficult, yet ie is nor 
at all eafy to be folved: for though, granting 
the ingrefs of fwarms of cold corpufcles, the 
body of water may be fuppofed to be thereby 
much {welled and expanded, yet befides that 
thefe corpufcles, ftealing infenfibly into the li- , 
quors they infinuate themfelves into, without 
any fhew of boifteroufaefS or violence, it is 


not fo eafy to conceive, how they fhould dif- 
play fo ftrange a force againft the fides of thote 
{trong veffels, that they break, when they may 
as freely permeate or enter them : befides this, 
I fay, we obferve, that in oil, which requires a 
far greater degree of cold to be congealed ta 
a good degree of hardnefs, the fwarms of fri- 
gorifick atoms, that invade it, are io far from 
making it take up more room than before, that 
they reduce it into lefs, as may appear by thole 
former experiments, which manifefted, that cold 
does not expand, either oil or uncongealable 
liquors, but condenfe them. 
tr, AFTER what I have thus largely deli- 
vered, concerning the expanfive endeavour of. 
freezing water, I hope I may be allowed to 
leave to others (if they fhall think it worth the 
labour) the profecution of the like experiments 
upon wine, milk, urme, and other liquors a- 
bounding with aqueous parts ;concerning which, 
we fhall only in general remind thofe, that may 
have forgotten it, that by fome of our experi- 
ments itappears, that fuch aqueous liquors are 
expanded by congelation, and that their en- 
deavour outward is confiderably forcible, feems 
more than likely from what we formerly noted 
out of the Dutch voyage to Nova Zembla, 
where it is related, that by the extreme cold, 
both fome of their other barrels, and fome of 
thofe that were hooped with iron, were, as 
they fpeak, frozen in pieces; that is, accord- 
ing to our conjecture, burft together with the 
hoops, whether of wood oriron, by the ex- 
panfive force of the imprifoned liquors brought 
to freeze. | 
12, To which I fhall add, that when | 
afked an ingenious perfon, whether in Rufia, 
where he lived a good while, beer and wine 
did not, when brought to.congelation, break. 
the veffels they were frozen in; he anfwered, 
that he had not obferyed wooden vefiels to 
have been broken by them, (perhaps becaufe of 
their yielding) but glafs and {tone bottles often. 


TITLE XI 


Experiments touching a néw way of eftimating the 
expanftve foxce of congelation, and of highly 
comprefing air without engines. 


I. HERE ig yet another way, that F 
T bethought my felf of, at once to mea- 
fure the force, wherewith freezing water ex- 
pands it felf,-and to reduce the air to a greater 
degree of condenfation, than I have as yet 
found it brought ta by any unqueftionable way 
of compreffing it. But whereas by this method, 
to determine exaétly the expanfive force of the 
water, i¢ were requifite not only to knaw the 
quantity of the water,and that of the air expofed 
to the cold, but to make the experiment in vef- 
{els conveniently fhaped to meafure thedilatation 
of the one, and the compreffion of the other ; 
our experiments being madein a place, where 
we were not provided of fuch glaffes, we were 
not able to make our trials fo inftructive and 
fatisfactory, as elfe we might have done. Ne- 
verthelefs, we fhall not fcruple to febjom thofe 
of them, that. we find noted dows among our 
collections, allowing our, felves to hope, thac. 
3 will 
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will not be unacceptable or appear impertinent, 
not only upon the account of their novelty, but 
for two other reafons, 

2. THe firft, bécaufe though they do not ac- 
curately define the expanfive force of freezing 
water, yet they manifeft, that it is wonderfully 
great, better perhaps than any experiment, 
that has been hitherto pra€tifed, (not, to fay, 
thought of;) as may appear by comparing what 
we have delivered in another treatife, of the 
great force requifite to comprefs air confider- 
ably, with the great compreffion of air, that 
has already been this way effected. 

3. Tue fecond, becaufe this new way af- 
fords us one of condenfing the air much far- 
ther than hitherto it has, by any method I have 
heard of, been unqueftionably teduced ; I fay, 
unqueftionably, becaufe though the diligent 
Mer fennus, and others, feem to have conceived 
himfelf to have reduced it in the wind-gun 
into a very narrow room 3 yet befides that, by 
our expedient, we have compreffed it beyond 
what thefe ingenious men pretend to ; befides 
this, I fay, I have long much queftioned, whe- 
ther the way of compreffing air in a wind- 
gun, which both they and we have imployed, 
may fafely be relied on. For the oil or fome 
other analogous thing, that is wont this way 
to be employed, and the overlooking of feve- 
ral circumftances, that are more neceffary to 
be taken into diligent confideration, than wont 
to be fo, may eafily enough occafion no {mall 
miftake in affigning fo great a degree to the 
compreffion of the air; but our exceptions a- 
gain{t this way of meafuring it may be more 
opportunely difcourfed of in another place. 
And therefore we will now proceed to take 
notice, that of the two known ways of com- 
preffing air, the cleareft and moft fatisfactory 
feems to be that, which is performed in the 
wind-fountain, as it is commonly called, where 
yet I have feldom, ifever, feen the air, (that 
I remember) by all the violence men could 
ufe to fyringe in water, crouded into fo little 
as the third part of the capacity of the veffel. 
And an ingenious artificer, that makes {tore 
of thefe fountains, being confulted by me, about 
the further comprefling of air in them, he de- 
térred me from venturing to try it, by affirm- 
ing to me, that both he and another {kilful 
perfon of my acquaintance had like to have 
been fpoiléd by fuch attempts: for endeavour- 
ing to urge the air beyond a moderate degree 
of compreffion, it not only burft fome foun- 
tains made of glafs, but when the attempt was 
made in a large, but thick veffel, made of 
{trong and compact Flanders earth (the fame 
with that of jugs and {tone bottles) the veffel 
was, by the over-bent fpring of the air, burft 
with a horrid noife, and the pieces thrown off 
with that violence, that if they had hit him, 
or his friend, that affifted him in theexperiment, 
they might have maimed him, if not killed 
him out-right. So that the greateft unqueftion- 
able compreffion of the air feems to have been 
that, recorded in the fifth chapter of our de- 
fence againft the learned Linus, where, never- 
thelefs, we could reduce the air by the weight 
of a cylinder of mercury of about 100 inches, 
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(which confequently might near countervail a 
cylinder of fixicore foot of water) but into a 
little lefs than a fourth part of its ufual extent ; 
but how much further the air may be com- 
preffed by our new purpofed way, it is now 
time to fhew by the enfuing notes, of which 
we have not omitted any, that we could find, 
both that fome fcruples, which might elfe arife 
about the way we employed, may be prevent- 
ed or fatisfied ; and that the way, we im- 
ployed in practifing this method, might by 
fome variety of examples be the better under- 
ftood. 
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[4. We took a large glafs-eoo, with a cylitt- Deccanber 


drical ftem about the bignefs of my lirtle finger, 15- 


and pouring in water, till it reached about a 
finger’s breadth higher than the bottom of the 
{ftem, we fet it to freeze in fhow and falt, for 
fome hours, with the ftop of the ftem (which 
was drawn out into a very flender pipe, almiott 
at right angles with the ftem) open, and there 
left it for fome hours, and the water was rifen 
betwixt fix and ahalf, and feven inches. This 
we did in order to another experiment ; but 
then eafily and nimbly fealinge up the flender 
pipe above-mehtioned, that the air in the ftem 
might not be heated, we let. it continue in the 
{now fome time, adding frefh for about 24 
hours, to obferve to what degree the watet, 
by expanding itfelf, would comprefs the im- 
prifoned air. The length of the cylinder of 
air to be condenfed at the time of the fealirie, 

was (accounting by eftimation for the flender 
pipe newly taken notice of) almoft 93 inches, 
This {pace we obferved the afcending water, 
as the ice increafed below, to invade by de- 
grees; (for we watched it, and meafured it 
from time to time :) fo much, till at length 
the water reached to 8 inches and 7 al- 
moft, above the {tation (which we had care- 
fully marked with a diamond) in which we 
found it, when the glafs was fealed up, Jeaving 
but about an inch of air at the top ; fo that of 
the whole {pace before poffeffed by the air, the 
water had intruded into near nine parts of ten. 
Then being partly apprehenfive the glafs would 
hold no longer, but have its upper part blown 
off, as it eyeeae to us a little before with 
another veffel, and partly being defirous to try 
that which follows, we leifurely inverted the 
glafs, that the air might get up to the ice ; for 
ali the water in the {tem had been purpofely 
kept unfrozen: and having provided a jar to 
receive the water, that fhould be thrown out 

we broke the flender pipe, which we had fealed 
up, and immediately, as we expected, the 
compreffed air, with violence and noife, blew 
out of the ftem into the jar about ten inches of 
water; which was fomewhat more (between 
half an inch and a whole inch, by reafon of 
the zmpetus of the felf-expanding air) than the 
{pace poffeffed by the air, before it began to be 
compreffed. And befides this, fuch a ftrange 
multitude of bubbles, that were formerly re- 
preffed, did now get liberty to afcend from the 
lower parts of the glafs to the top of the re- 
maining water, that it fomewhat emulated that, 
which happens to bottled beer; upon the 
taking out of the cork, NV.B. when the air was 
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compreffed beyond feven inches, we obferved 
divers times, that the infide of the glafs pof- 
feffed by the air, and neareft to the water, was 
round about, to a pretty height, full of very 
little drops like a fmall dew; buat when we 
came to break the ¢lafs, we took no fich no- 
tice, whether the rifing water had licked them 
up, or their concourfe made them run down 
into it, or for fome other reafon, we deter- 
mine not. } 


Another. 


[5- We took a fingle phial filled with water, 
about half an inch above the lower part of the 
neck, and leaving about two inches of air in 
the remaining part of the neck, which was 
drawn out in a flender pipe, like that of the 
glafs laft mentioned, we fealed it up, the air 
being firft well cooled; and expofing it to 
freeze, we obferved a while after, that it 
had by guefs condenfed the air into leffer 
room, A while after, being in another cham- 
ber, we heard a confiderable noife, and ima- 
gining what it was, we went directly to the 
glafs, whofe upper part confifting of about an 
inch of the neck, befides the flender pipe, we 
found had been blown off from the table upon 
the ground, the body and part of the neck re- 
maining in the {now ; but this glafs was of a 
metal, that ufes to be more brittle than white 
olafs. 

Another. 


- [6. A Rounp white glafs, almoft filled 
with water, was fealed up with care, to avoid 
heating the included air, which amounted to a 
cylinder of about 2 inches and 43 after a while 
the water {welled and compreffed the air almoft 
two inches, that is, full two thirds : and then 
(as we conjectured, becaufe the fnow reaching 
too high, froze it in the neck) we found the 
elafs cracked in many places of the ball, and 
the top thrown off at fome little diftance from 


it. | 
Another. 
[7. A Lares fingle phial fealed, in whofe 


rieck the air was not condenfed to half its for- 
nier room, juft as we were going to break it 
under water, to obferve the fally of the com- 
preffed air, fuddenly blew off with a good 
noife, and threw from the table almoft the 
whole néck of the phial in one intire piece, 
which is near four inches long, and at the bafis 
above an inch broad. |] 

(8. A Grass about the bignefs of a turkey- 
ego, and of an oval form, with a neck almoft 
cylindrical, but fomewhat wider at the lower 
than the upper part, was filled with water, till 
there was left in the neck four inches and a 
half; whereof the aft quarter of an inch, and 
a little more, was much narrower than the reff, 
being drawn into a conical fhape, that it 
might be eafily fealed at the apex ; along this 
cylinder, from the furface of the water to the 
top of the glafs, was pafted a lift of paper, di- 
vided into inches and quarters: and then the 
elafs being carefully and expeditioufly fealed 
up by the flame of a candle, we obferved, that 
by holding the glafs a while in a warm hand, 
and a room, where there wasa good fire, the 


water was {welled up near a quarter of an inch; 
but placing the glafs among{t folid pieces of 
ice rhixt with falt, the water quickly began to 
fubfide upon the infrigidation; and a while 
after beginning to freeze, it began to {well, 
and by degrees. compreffed the.air, till it had 
crouded it into lefs then a 17th part, by what 
féemed indifputable ; for by eftimate, it feem- 
éd to fome to be crowded into hee than a 20th 
part, if not a much leffer part, of the room it 
formerly’ poffeffed. Which difference of efti- 
mates, notwithitanding the divided paper, pro- 
ceeded from the change of the figure of the 
upper end of the glafs, from the cylindrical, 
and to fhew that there was no leak at the 
place where the glafs was fealed ; befides 
that by prying diligently, we could difcern 
Mone ; befides this, I fay, when the prel- 
fure’ of the thus crouded air grew too ftrong 
for the refiftance of the glafs, it bur{t with a 
noife, that made us come to it from feveral 
places of the houfé. The veffel broke not in the 
cylindrical part (as I may fo fpeak) but in the 
oval, the whole “pipe with the feaJed end re- 
maining’entire ; the ice appeared full enough 
of bubbles, which made it white and opacous, 
ahd the water, that had afcended into the neck, 
upon the breaking was all driven out of it. 

Tuus far our collections ; but becaufe we 
had in another glafs, where the operation was 
fooner difpatched, an opportunity of watch- 
ing and obferving fomewhat more exactly, we 
will add, 

g. Tuat the laft, and poffibly the beft 
experiment we had of compreffing air by freez- 
ing, was made ina fhort and ftrong glafs-egg, 
whofe ball was very great in proportion to the 
{tem, that the expanding of the water might 
have the more forcible operation. This vefiel 
being exactly fealed, and having a divided 
lift of paper pafted along the ftem, was fet to 
freeze with fnow (or ice) and falt, and the con- 
tained water did quickly begin to croud the 
air into alefler room, and for a good while 
afcended very faft; till at length it having thruft 
the air into fo fmalfa part of the cavity of the 
pipe, that we vehemently fufpected there might 
be fome unheeded flaw or crack of the glafs, 
at which the air had ftolen out, we drew near 
the veffel, and attentively prying all about it, 
to try, if we could difcover any pround of our 
fufpicion, we found (as far as the divided lift, 
and other circumftances could inform us) that 
the air (f{uppofing none of it to have got away) 
was reduced by our eftimate into the 19th part 
of the {pace it poffeffed before. And this our 
curiofity proved not unfeafonable; for whilft 
we were narrowly furveying the glafs, to fpy 
out fome flaw in it, we were quickly fatisfied 
there had been none, by a huge crack made 
upon the eruption of the included air, whofe 
{pring being, by fo great a compreffion, made 
too {trong for the glafs to refift, it did with a 
great noife break the ball of the gla{s into 
many pieces, throwing the unfrozen part of 
the water upon me, and alfo throwing off the 
{tem of the egg, which yet I had the good for- 
tuhe to recover intire, and which I yet keep by 
me as a rarity. 

10. Txus 
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10, Tuus far we then proceeded in com- 
preffing the air, which being done in veffels 
hermetically fealed, where no air can get in 
or out, feermis to me a more unexceptionable 
way than thofe, that have hitherto been thought 
of, But further, we could not then profecute 


’ - it for.want both of convenient glaffes, and of 


ice’ or fhow, of which if we were provided, 
‘and particularly of ftrong glaffes, we fhould 
little doubt of reducing the:air toa yet more 
‘confiderable degree of compreffion. OS 


‘t1.°WeE may add on this occafion, that we 


looked upon the fame way, as fomewhat lefs 
unpromifing than others, that have’ been hi- 
therto ufed to try the compreffion of water : 
for though hitherto neither the experiments 
of ingenious men, nor thofe made by our felves, 
have fully fatisfied us, that water admits any 
more compreffion, than it may fuffer upon 
the account of the little parcels of air, that are 
wont to be difperfed among it ; yet the un- 
fuccefsfulnefs may perhaps (for I propofe it 
but as a mere conjecture) be imputed to the 
poroufnefs of the veffels; wherein, by the ways 
already practifed, the experiment muft be 
made: whereas in this new way of ours, not 
only the forcé, wherewith the comprefled -air 
preffes upon the water, grows at length to be 
excéeding great, and is applied not with a 
fudden impetus, as when apewter veffel is 
‘knocked with 2 hammer, but by flow and re- 
‘gular degrées of increafe; but the water is kept 
in a veflel impervious to its fubtileft parts, fo 
that it may indeed crack the glafs, but cannot 
‘get out at the pores, as the water compreffed 
is wont to do at thofé of metalline veffels. 


‘The profecution of this experiment, to bring 
‘it to any thing of accuratefnéls, we omitted, 


partly through forgetfulnefs and avocations, 


‘and fometimes for want of conveniency to try 


ace oe 


«mda 


ter to afcend, an eight of a qdar- 
ter, of gn inch, As,’ y meafure.*’ But 
fuch trials an if Gt “been, ‘as We juft now 
ackpowledged, duly profecuted, wef at pre- 


t. " 
vutt - i. eg. er-L yh ORES | 
Buperinentsand ob fepvarions teaching the fobere 
os ie Of altivily of did)» a 
1, T HE ‘fphere of attivity “of cdld; or, t6 
fpéak plainer, the fpace, to whofe ex- 
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of COLD. 


‘ tremities every way the action of a cold body 


is able to reach, is a thing very well worth 
the enquiring after, but more difficult to find, 
than at firft one would imagine. For to bé 
able to affign the determinate limits, within 
which, and not beyond'them, a cold body can 
operate, feveral things are to be taken into 


confideration: as firlt, what the degréé of 


cold is, that belongs to the affigned body, 
For it feems rational to conceive, that if a cold 
body, as fuch, have a diffufive virtue, thofe,that 
have greater degrees of cold, as ice and fnow, 
will be able to diffufe itto agreater diftance, 
as we fee, that a coal of fire ‘will caft a fenfible 
heat much further than a piece of wood, that 
is heated without being ‘kindled. Secondly; 
the medium, through which the diffufion is 
made, may help to enlarge the bounds, or 
ftraighten the limits of it, as that medium is 


. more or lefs difpofed to receive or to tranf- 


mit the action of the cold-agent. ‘Thirdly, 


Not only the confiftence, and texture of the . 


medium, but its motion, or reft, may be con- 
fidered in this cafe. For in frofty and {nowy 
weather, men obferve the winds, that come from 
frozen lands, to blow more cold, than winds 
from the fame quarter would do, in cafe there 
were no ice nor {now in their ‘paffage. Feurth~- 
ly, There may be made very differing ef- 
timates of the diffulion of cold, according to 
the inftrument, that is imployed to receive, and 
acquaint us with the action of’ cold. Fora 
liquor or other body may not appear cold to 
him, that examines it with a weather-glafs, 
whilft he thall feel it cold with his hand ; and 
as we elfewhere alfo note, to that fenfory it 
felf, as itis yarioufly difpofed, the fame ob- 
ject will feem more or lefs cold ; fo much may 
the predifpofition of the ergan impofe upon 
the unfkilful or unwary. Fifthly, The very 
bulk of.a cold body may very much inlarge or 
leffen its {phere of activity, as we may have oc- 
cafion to fhew ere long. _ And befides, there 
may be divers other things, that may render ic 
very difficult to afcertam any thing in this 
matter. And therefore I fhall referve them for 


other opportunities,and obferye riow in general, 


that in fuch {mall parcels of ice icfelf, as in our 
experiments we are wont to deal ‘with, we haye 
found the fphere of activity of cold exceeding 
harrow, not only in comparifon of that of heat 
in fire, but in comparifon of ‘the.atmofphere 

‘if T may fo callit, of many ‘odorous bodies; 
as mifk,. civet, ‘fpices, roles, wormwood, affa 


dulcis, affa. fotida, caftoreuni, camphire, and 
the like; nay, and even in comparifon of the 
{phere of 2cuvity of the more vigorous load- 
{tones : infomuch that we have doubted, whe- 
ther the fenfe could difcern acold body, other- 
wile than by immediate conta, 
2, AND to examine this, having taken ‘a 
piece of ice, we did not find upon trials, ‘that 
T partly made miy felf, and partly caufed in my 
prefénce to be made by others, that ifa man’s 
eyes were clofé fhut, he could,certainly dif- 
cern’ the approach of a moderatély-fized, pice 
of ice, though held never, fo near his fingers 
ends. Nay,. which is more confiderable, hav- 
ing ‘had’ the curiofity to make the trial, with 
one of thofe very fenfible thermofcopes I have 
FFF farmerly 
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formerly mentioned (wherein a pendulous drop 
of liquor plays up and down in a flender pipe) 
I found, that by holding it very hear to litelé 
maffes of fhow (fomewhat tompatted too) the 
moveable drop did not betray any manife 


there, to try whether the ice would freeze any 

art of the Contiguous and intumibéhé water ; 
but fomé intéivening accidénts Hiridted us frorn 
being able to dérive any great fatisfacon one 
way or other from ourtrial, — | 


5. WHEREFORE we fall add, by Way of Voyage de 


operation of fo cold a néighbouring body ; but HERI ft | 
compénfation, that the diligerit Olearius relates, Mifcowie’? 


if the glafs were miade to touch the fhow, the 
effe& would théh be notable, by thé lialty de- 


‘but poffibly 


Scent of the pendulous drop, or its motion i0- 
wards the obtuife part of the inftiument, in café 
that Were iiot perpendicularly, biit laterally ap- 
plied to the fnowy Iuimps, Bui this languidnels 
bf opération may perhaps proceed in great 
part from the fimallriefs of the pieces of ice, that 
were imployed ; for hearing of a merchant, 
that had made divers obfervations about cold 
in Greenland, 1 defired, by tlie iniedidtion of a 
very learned friend, to be informed, whetliet 
or ho in the hight théy could perceive thole 
vaft heaps, or rather mountains of ice; that 
are wont to float up and down in that fea, by 
any new and manifeft acceffion of cold, arid was 
informed by way of anfwer to that quettion, 
that being at fea, tliey could know the approach 
of ice, as well by theincreafe of cold, as by the 
glaring, light which the air feemed to receive 
rom the neighbouring ice, a 

_, 3. Bur that, which makes mie fufpett, that 
there may in this account be fomeée miftake, is, 
that I have not yet met with any like obferva- 
tion in any of the voyages into gelid climates, 
that I have fhad occafion to periife, though in 
fome of them the iiavigators freqiieritly mien- 
tion their having met with vaft rarids (as fome 
call them) and iflands of motintdinoijs ice in 
‘the ight. “ And itis, as I rememibier, the coin- 
plaint of one or two, ifnot more of them, that 
the fhip lay clofe by ftich vaft pieces of ice, 
without their being aware of it, by réafon of 
the fogs. By swhigh it feerns, that there was pO 
fenfible cold diffuled to any confiderable dif 
tance, whereby they might be advertifed of thie 
unwelcome neighbourhood even of {6 mitch ice, 
thé approach of far fmaller miaifes 
of ice would have been fenfible to therh th 
fuch a climate as ORF Where the organs would 
not have been inditpofed to feel, by a long ac- 
‘giftognance, any thigg of nearfo intenfe a degrée 
of oa, ds that which ther reighéd in Pate 
northerp feas, OC | 

_ 4. Waist we wére confideritig. the dif- 
ference betwixt the operations of éven the 
coldeft bodies at, the very deatelt diftance, 
‘and upon imimediate contgét; We thought jt 
an ekperimgnt not altobether anworthy to be 
tried, whether, though ice and fhow alone, 
that is,, unaflifted by falts,. would not in Tome 
of our forriferly méntidned experiments fréezé 
water, through the thicknefs even of a thin 

plafs, they may. not yet do it’ when the water 

is immediately contiguous to ‘them, And I 

remember, ‘that we took a conveniently thiiped 
glals, and having frozen the contaified water 
for fome hours, from the bottom upwards, tll 
the ice was grown to ‘be of a,Confiderable thick- 
nefs, we marked jwhat ‘part of the glafs was 
pofieffed by the unfrozen water ; afid then re- 
méving the veflel to a little ‘diftitice -frdin the 
fnow, and falt, it ftood in before ‘We lec ic 'feit 

3 


that at aban, thé capital city GF Perfia, though # Perf, 


it be feated in a very hot climate, and though 
it feldom freeze there above a Atiger chick, 
and thie icé melt preféntly “de flit-rifing, 
yet the inhabitant’ ‘have conftrvatériés, Which 
they furnifh with {olid pieces 6F icé Of a pood 
thicknefs, only by pouring at fight great itofe 
of watét, at convénient intervals of timé, tipoh 
a fhélving Aoor of fréé-ftone or marble ; where- 
‘on, as the water runs over it, thé folt dif- 
voted OF its parts aré in their palfagé arteft 
ed, and frozéh by thé codtiguous ice, whicti by 
this micdiis (ays my ledbntd auther) may Be 
brotight in two or thtee fuccéffive night to a 
very confiderable thicknedis. 

6. We feveral times gave order to have 
this éxpérinient tried in England ; but partly 
through the negligence of thofe we employed, 
and partly upon the {core of intervening cir- 
cumiftances, our expeCtation. was but ill anfWer- 
ed. And in this cafe I iiention intervening 
circumfiances, becaufe having caufed a fervant 
to pump ih thé hight, upon’ a ot very thin 
plate of ice, that was laid fhélviip upoii a 
board, and another flat piecé of ice béih 
about thé fame timé laid under a place, where 
water derivéd from a neighbouring fpting fs 
wont contirually-t6 di ® é brought the word, 
that not only in this lait named pact, the tee 
meJted away, bur that uader the putnp, initead 
of incréafiig if thicknelS by thé waters runnin 
overit, it was thereby rathérdiffelved. At whic 
Jomewhat wordéring, I wens “itt the morbink 
mylf to thé pump, and cauling 4 ‘Bodd piece 
of ice to Be in a convenient pdfture placed 
undef it, I oblerved the water, as it came out 
of the pump, and was falfirig on the ick, to 
Timoak, ds if the déeprh of the well had ‘matte 
fhe water, though very cold to tlie touch, 
omeéwhat warm in compariion ‘of the ice, and 
thereby Hiter to diffolve thin to intcreafe it ; 
‘(which inconvenience may be prevented hy 
fuffering the water of deep fprings and ‘wells 
to dtand to cool in the air, petite It Be plit to 
the ice :) ‘and this, though bie neighbouring air 
Were, as I’ fotind by manifeft proofs, fo céld, 
‘shat I wasottempted to impute the ualuccé? 
fulnefs of the éxperimehe, racher td its waiir of 
‘@ fulficient coldnefs, than the water’s. So that 
till [have 4m Opportunity of making a further 
trial, I cannot fay. more to ‘the Perfis Way of 
aliginénting icé. But to procéed £ Out havitg 
met with but an unlatisfactory Account of on 


aaa 


éxperiment, which we Werethe moit trouhié 
at, becaufe this feemed a promifins Way_oF 
trying that, which otherwie 8 net { edfily 
reduced to expérinient , for, the teliperaturé 
of the air tmuit be ferioully wdhfidered ih 
affigning the: caufe of divers: trtals, that may 
be made: for therefalvingygs she fame queftion ~ 
For to omit other sxam; 


unples, here in England 
we find, that water poured 


= Pe aabe 


on {naw is wont 
t6 
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to haften the diffolution of it; and not to Ge 
congealed by it ; whereas having meuired of 
en ingenious perfon, that lived a good while 
amiong the Rafians; hé informed me, that 1c 
was their ufual way to turn water and {new into 
ice, by pouring a convenient proportion of 
at liquor into a great quantity of fnow : and 
having alfo inquired, whether ice had net the 
like-operation, he told me, that jt was ufual, 
and. he had feen it prattifed in Mu/couy, to 
cement ice to buildings, and other things, and 
alfo to cafe over bodies, as m were, with ice, 
by gtadually throwing water upon them, But 
I doubt, whether that effeét be tobe afcribed 
barely to the contiguity of the ice, becaufe | 
Jearned of him; that this way of increaling ice 
is practifed in very frofty weather, when water 
thinly fpread upon almoft any other body 
would be frozen by the vehement tharpnefS of 
the air. 
4, Tue glaciation’, that nature unguarded 
by art is wont to make, beginning at thofe 
parts of bedies, at which they are expofed to 
the air; it ufually happens, that they freeze 
from the upper towards the lower pares. But 
how far in earth and water (the moft confidera- 
ble bodies, that are fubyect to be frozen) the froft 
will pierce downwards, though, for fome hints 
it would afford, werth the knowing, 1s not éafy 
to be defined ; becaufe the deepnefs of the 
froft may be much varied by the degree of 
coldnefs in the air, by which the glaciation 
feems to be producetl, as alfo by the greater or 
Jeffer duration ef -the froft, by the loofer or 
clofer texture of the earth, by rhe nature of the 
juices, wherewith the earth 1s imbued, and by 
the conftitution ef the fubjacent and more 
internal parts ef the earth, fome of which fend 
up either actually warm, or potentally het and 
sefolving fteams, fuch as thofe, that make cor- 
rdfive liquors in the bowels of the earth ; fo 
that the froft will not feize upon, or at leaft 
cannot continue over mines. And J have feen 
good lange {capes of land, where vaft quanti- 
ties of good hime-ftone lay near the furtace of 
the earth, on which I have been affured by 
the inhabitants, that the {now will not lie. 
There aré divers ether thmgs, that may vary 
-the depth, to which the froft can penetrate 
into the ground, (1 fay, into the ground, be- 
eaufe in moft cafes it will picrce deeper into 
the water:;) but yet, that we may not leave this 
part of the Hi/ory of Cold altogether uncontri- 
buted to, we will add fome of our notes, 
whereby it will appear, that in our climate 
the froft pierces far lefs into the ground, than 
many are pleafed to think. 
8. Tue notes I find about this matter are 
shefe that follow, which J ttanfcribed uhaltered, 
-becavfe it were tedious, and not worth while 
to add thé way we imployed, and the cautions 
we ufed in making the obfervations ; but we 
fhall rather intimate, that the following trials 
avere made in awvillage about two miles from 
A great city. ic 
{I. Arrer four naghts of froft, that was 
taken notide of for very hard, we went into 
an wrchard, where the ground was level, and 
not covered with orafs, and found by digging, 


of COLD. 


that the froft had icatce pictced into tlic 
ground three inches and a half, And in a 
gardeh nearer the houfe, we feurd not the 
earth to be frozen more than two iftches be 
nedth its fiirface. 

Il. Nine or ten nights. fugeeffive froft freze 
the grafslefs ground in the pardéd, about fix. 
inches and a half, or better in depth, and the 
grafslels ground in the orchdrd, whére a wal! 
fheltered it from the fouth fun, to the depeh 


of about eight indhés and a Half, or better.] - 


{We digged in an orchard near a wall, rd. 9. 


that refpects the north, and found the ffoeft tro 
have pierced the groynd about a foot itd 
two inches, at leaft above a fost: tliis is the 
eighth day fince it was about-eiglt inches and 
a half. | 
[A flender pipe of elafs, about 18 inches 
long, and fealed at one end, was ehurft over 
night into a hele, purpelely made with a {pit 
{traight down into the greund, the furface’ of 
the water being in the fame level with that of 
the earth ; the next m@rming the tube beng 
taken out, the water appeared ftozén in the 
whole capacity of the cylinder, bur a little 
more than three inches. But from this ftick 
of ice, there reached downwards a part of 4 
cylinder of ice of about fix inches in length, 
the reft of the water remained unfrozen, 
though jt were an exceeding fharp night, pre, 
ceded by a conititution of the air, that had 
been very lafting, and very bitter. The earth 
in the garde, where this trial was made, we 
guefied to be frozen eight or ten inches deep, 
as it was in another place about the fame houfe, 
But if this tube had net been in the ground; 
the ambient aif would have frozen it quite 
through. | 
g. ANoTHER note much Of the fame im- 
port, we find in another place of our collections, 
Finpinc, that by reafon of the mildnefs of 
our climate, I was {carce tp hope for any much 
deeper congelation of the earth or water, I 
applied mylelf to inquire of an ingeniows man; 
that had been at /ofoo, whether he had ob- 
ferved any thing there to my prefent purpofe, as 
alfo co find in captain james’s voyage, whether 
that inguifitive navigator had taken noticé of 
any thing, that might inform me, how far the 
cold was able to freeze thé earth or water in the 
ifland of CGharleton, where that quality may 
probably be firppofed to have had as large a 
{phere of activity, as in almoft any part of the 
habitable world. And by my inquiries I found, 
that even in frezen regions themfelves, a con 
pealing degtee of cold pierces nothing hear fo 
deep into the ¢arth or fga as one would imagines 
for the traveller I {poke with,tald me, that in 3 
garden in Mo/co, where ke took notice of the 
thing I mquised about, he found not the ground 
to be frozen much above two foot deep. 
‘And in captain James's journal, page 63. the 
moft that L find (and that too, where he gives 
an account of the predigioully tall ice they 
-had im January) concerning the piereing of 
the froft mco the ground, 1 this, that she 
ground at ten foot detp was frozen. Whence 
by the way we may gather. how much fhanp- 
er cold may $e prefymed to heve reigned 
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in that’ ifland, than even in Rufia. And as 
for the freezing of the water, he does in another 
place occafionally give us this memorable ac- 
count of it,-where he relates the manner of the 
breaking up the ice in the frozen fea, that fur- 
rounds the ifland we have been fpeaking of : 
‘ [tis firft to be noted (fays he, page 86.) 
‘ that it doth not freeze (naturally) above fix 
< foot ; the reft is by accident ; fuch is that ice, 
‘ thatyou may fee here fix fathom thick. This 
¢ we had manifeft proof of, by our digging the 
‘ ice out of the fhip, and by digging to our 
‘ anchors before theice broke up.” The reft 
of that account not concerning our prefent pur- 
pofe, I forbear to annex ; only taking notice, 
that notwithftanding. our . lately mentioned ex- 
periment of freezing water in a glafs tube 
thruft into the ground, yet it feems, that at leaft 
where captain James wintered, the water was 
not much above half fo thick frozen as the 
earth. But we have already noted the indifpo- 
fition of falt water to congelation; and whether 
frefh’water would not have been deeper frozen, 
may be juitly doubted. 


TITLE XIV. 


Experiments touching the differing Mediums, 
through which cold may be diffufed. 


tr, WN examining whether cold might be dif- 
| fufed through all mediums ‘indefinitely, 
notwithftanding their compactnels, or the 
clofenefs of their texture, we muft havea care 
not to:make our trials with mediums of too 
great thicknefs,’ left we miftakingly impute 
that tothe nature of the medium, which is in- 
deed caufed bythe diftance, which the medium 
puts betwixt the agent and the patient, For 
the mixtures of ice and fhow, wherewith we 
madé our experiment, will operate but at a 
wery {mall diftance, though the medium refift 
no more than the common air, as may appear 
by fome of the experiments recorded in this 
treatife. 
- Tus premifed, we. may-proceed to relate, 
that having placed: a copious. mixture of ice 
and falt in pipkins glazed within, and in white 
‘bafons. glazed ‘both within and without, we 
obferved, that the outfide of both: thofe forts 
of veffels was crufted over with ice: though, 
‘however the baked earth had not been compact, 
nor the vitrified furface of a very-clofe texture ; 
thie very thicknefs of the veffels was fo great, 
that it-feemed it would fcarce have been able 
to ‘freeze at a greater..diftance.’ - 
2, By the experiments formerly mentioned 
of.:freezing water in pewter bottles, it appears, 
that cold is’ able..tco* operate through fuch me- 
talline veffels. .:  - Dos 
gy: Anp.this- may- be' fomewhat . confirmed 
by one of the ?priteieft experiments, that is to 
be performed by ‘the help of cold, namely, 
the making icy -cups to drink ini 1 The way 
we ufed was this; we-.caufed toibe- made a 


“cup of: laccin (by which I ‘mean irom. redu- 
‘ced. into tin plates,:and* tinned over; on both 


fides) of the fhape and bignefs'I intended. to 
have the cup of ; :then I ‘caufed’to be made 
of the fame matter another cup “of ‘the fame 


‘in profeJ > tu. 


,been’ fdid, that fome: ingentous-‘men have hoped 


fhape with the former, but every way lefé ; 


.fo that it would go into the greater, and: leave 


a competent interval for water betwixt its 
convex furface, and the concave of the other. 
This innermoft cup was furnifhed with a Tit 
or lip, by which it leaned upon the greater, 
and by whofe help its fides and bottom were 
eafily placed ata juft and even diftance from 


the fides and bottom of the other; but the 


diftance between the two bottoms is made 
greater, than that between the fides, that the icy 
cup might ftand the firmer, and laft the longer. 
The interval between the two parts of this 
mould being filled with water, and the cavi- 
ty of the internal cup being filled witha mikx- 
ture of ice and falt, (partly to freeze the con- 
tiguous water, and thereby cooperate to the 
quicker making of the cup, and partly by its 
weight to keep the water from buoying up fo 
light a cup ;) the external part was furrounded 
‘with -ice and falt, whofe cold fo powerfully 
penetrated to the internal metalline mould, 
that the water was quickly frozen, and (the 
parts of the mould being disjoined) appeared 
turned into an icy cup of the bignefs and 
figure defigned. And thefe cups being eafily 
to be made, and of various fhapes (and that in 
the midift of fummer, if fnow or ice be at hand) 
are very pleafant trifles, efpecially in hot wea- 
ther, when they impart a very refrefhing cook, 
ne({s tothe drink poured into them; and though 
they laft not long, efpecially if they be employ- 
ed to drink wine, and fuch like fpirituous 
drinks in, yet whilft fome are melting, others 
may be provided, and fo the lofs may be eafily 
repaired, All the difficulty we met with, ‘was 
to disjoin the parts of the mould, which are 
wont to ftick very faft to the ice they include : 
and we tried to obviate this, fometimes by an- 
ointing the infide of the mould ‘with fome 
tinctuous and not offenfive matter, to hinder 
the adhefion of the ice, and fometimes by ap- 
plying fome convenient heat both to the con- 
vex part of the external, and the concave part 
of the internal piece of the mould; which laft 
mentioned way is quick and fure, but leffens 
the durablenefs ofthe cup. 

[We were lately informed, that-this way of 
making cups of ice, is fer down: in Barcley’s 
4rgenis, and it: is like enough, that ingenious 
man may have learned it amoneft fome of the 


-virtuofi of Jéaly he converfed with : but if we, 


that Jearned it from none of them,. had not 
been taught it by experience, we'fhould:fcarce 
have ventured to try it upon the credit of a 
romance ; that fort’ of compofures being wont 
to be fabulous enough to pafs but, for poems 


4. THE learned’ and induftridus ‘mathemia- 
tician. Evafmus Bartholinus mentions in. his 


-newly-publifhed difcourfe de Figurd Nivis, ‘an 


experiment, by. which he tells us, that fome 
matters of nature’s-fecrets do eafily,  even:in 
the-midft' of heat, reduce water into. air. For 
they puta little {now or ice into a: funnel,-and 


- thereby fo refrigeraté-and*condenfe-the ambi- . 


ent air, that there will dew:trickle’down the 
fides of: the funnel :;by which’ mieans -it «has 


to 
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to make an artificial fountain in the midft of 
fummer. ButI here mention this experiment 
rather, becaufe it is not unlikely to pleafe thofe, 
to whom it is new, and becaufe having pur- 
pofely tried it in large and thick funnels of 


olafs, it may be pertinently enough delivered . 


in this place, (where we are treating of the 
tranfmiffion or propagation of cold through 
clofe and thick mediums,) than becaufe we 
expect to make of it that ufe, efpecially that 
oeconomical ufe, that has been Jately intimated. 
For firft, it will be very hard to prove, that 
it is the very airitfelf, and not rather the va- 
pours fwimming in it, that are by this means 
tranfmuted into water. And fecondly, it is 
true indeed, that a mixture of fnow and falt 
will condenfe vapours on the outfide of a fun- 
nel ; but either they, that hoped to make this ufe 
of the experiment, have little experience of it, 
and write conjecturally, or elfe they have made 
it with a fuccefs very differing from ours. 
For though we employed a large funnel, and 
fufpended it by a ftring (artificially enough tied 
about it) in the free air ; and though the mix- 
ture of ice and falt we put in, were fufficient- 
ly infrigidating (as will appear by and by) and 
far more fo, than ice or {now alone would have 
been ; yet that mixture being not able to con- 
denfe the vaporous parts of the air into dew, 
much, if at all, longer than the mutual diffolu- 
tion of the falt and fnow lafted, the liquor, that 
was this way obtained, and dropped down at 
the bottom of the funnel (whofe internal per- 
foration ought to be carefully ftopped, left any 
of the refolved fnow and fale fhould fall 
through, and fpoil the other liquor) was in- 
deed {weet like rain-water, but fo very little, 
as well as fo flowly generated, that it amount- 
ed not any thing near to that, which the fnow 
imployed, and fpoiled to make it, would have 
afforded. So that it may be queftioned, whe- 
ther fome cooling liquors, which can as well as 
this mixture condenfe the vapid air into water, 
and whofe texture is not deftroyed in this 
operation, as that of the fnow is, might not 
be more hopefully imployed to obtain water 
from the air; to which I fhall only add this one 
thing, that the mixture of fnow and fale 
did turn the vapours, that faften themfelves 
to the outfide of the glafs, firft into ice, be- 
fore they drop down in the form of water, 
in almoft all our trials of this nature, as well 
in thick funnels, as in other, and thinner 
olafies. 

5. Tuat in hermetically fealed glaffes, an 
included mixture of fnow and falt will freeze 
the vapours of the air on the outfide of the 
glafs, divers of the experiments of the prefent 
treatife do manifeftly evince; which argue, 
that even fo extremely clofe a medium as glaf- 
fes is not able to hinder the tranfmiffion of 
cold. And this is not fuperfluoufly added, 
becaufe in veffels not hermetically fealed, it 
may be pretended, that it is the internal air, 
that communicates its coldnefs by fome unheed- 
ed, but immediate intercourfe, with the exter- 
nal. 

Arter this we thought it worth an experi- 
ment, to try, whether, or how, cold would be 
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diffufed through a medium, that fome would 
think a vacuum,and which to others would feem 
much lefs difpofed to affift the diffufion of 
cold, than common air itfelf. —TTo compafs this, 
the expedient we bethought ourfelves of; was 
to fufpend a flender glafs full of water in one of 
the {mall receivers belonging to our pneuma- 
tical engine ; and when the air was very careful- 
ly pumped out, to bury the exhaufted receiver 
in a copious and ready prepared mixture of ice 
and falt, to fee whether, notwithftanding the 
withdrawing of the medium, the water fufpend- 
ed in a kind of vacuum, as to air or grofs fub- 
ftances, would yet be frozen by the cold. That 
event of ourtrials, which alone I find among my 
notes, is regiftered inthefe terms. 
6.[ASmatt pipe, fealed at one end, was, at 
the other, filled almoft with water, and was 
put into a receiver, confifting of a fomewhat 


long and flender tube of glafs, fealed at one 


end, and inverted upon the engine plate ; then 
the air was carefully exhaufted, for the pump 
was plied ; a while after no air appeared to 
come forth in any bubble out of the receiver, 
through the external water ; nor did the 
water inthe fmall pipe within difclofe any 
number of bubbles worth taking notice of : 
then by the help of an almoft cylindrical plate 
of iron, beaten ice and falt were heaped 
again{t the outfide of the receiver, about the 
height, to which the water in the fmall pipe 
reached. And at length, though, as we all 
thought, much more flowly than fuch a conge- 
lation would elfe have been performed, the water 
was for the moft part frozen in odd kind of 
flakes from the top to the bottom, and the 
ice feemed not to have any confiderable num- 
ber of bubbles. ] 

4, THERE is one experiment, I have made 
about the tranfmiffion of cold through indif- 
pofed mediums, which may not be unworthy. 
to be here inferted. For I had once a mind 
to try, whether a cold body could operate 
through a medium, that was, as to touch, ac- 
tually hot, and had its heat continually renew- 
ed by a fountain, as it were, of heat, that per- 
petually diffufed through it new fupplies of 
warm liquor ; fo that the cold body could not 
here, as in other cafes, firft allay the heat of 
the medium, and then Jeffen it more and more, 
till it had quite extinguifhed it. To compafs 
this, I had foon after an opportunity of mak- 
ing fome trials prefented me : for being at the 
mineral fprings at Tunbridge, to drink thofe 
wholefome waters for my health’s fake, I foon 
accuftomed myfelf to drink them in confide- 
rable quantities very early in the morning, 
when they were exceeding cold, and fome- 
times drinking them in bed, as well as fome- 
times at the fpring’s-head, I had the curio- 
fity to obferve, whether, in cafe I took them 
down very faft, they would not through the 
warm mufcles and outward parts of the abdo- 
men, diffufe a fenfible coldnefs ; and upon 
more trials than one, I found, that by laying 
my warm hands on the outfide of my belly, 
I there felt, at leaft as it feemed to me, a ma- 
nifeft and confiderable degree of coldnefs. 
And whenI related this to fome ingenious 
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pexfons, that were better acquainted with 
thofe fprings than }, they told me, that there 
was among thofe many, that then reforted to 
thofe famous fprings, a knight, whofe name 
I remember not, whofe difeafe being PEt 
formidable, the phyficians enjoined fim. to 
drink in a morning two or three times the 
quantity, that afforded me the obfervation I 
was relating ; and that when this knight had 
filled his belly with fo much water, he ufled 
mightily to complain of the coldnets it diffu- 
fed through his abdomen, infomuch that he 
was fain to ply thofe parts long with hot nap- 
kins clapped to them, one after another ; which 
yet, as he complained, were foon refrigerated 
by the exceffive cold, that the water diffufed to 
the outfide of hisbelly; which yet neverthe- 
lefs was not, that Icould learn, at all preju- 
diced, no more.than mine, by fo fenfible and 
piercing a cold. 

8. Iz may be doubted, whether in cafe 
water be not fluid upon the account of a con- 
eenite motion in the corpufcles it confifts of, 
its Awidnefs may not proceed from the a- 
eitation of the ambient air, either immediately 


contiguous to the furface, or communicating - 


its agitation to the water, by propagation of its 
impulfey'through the veffel, that mterpofes be- 
twixt them. . To cantribute to the clearing of 
this, and fome other things, we devifed the 
following experiment : We provided a glafs- 
bubble, of about the bignefs. of a walnut, and 
the form almoft of a pear, whofe ftem was 
purpofuly made crooked for the conveniency of 
fuxfpenfion. This béing filled with water (which 
is troublefome enough to be done, unlefs one 
have the knack) we hung, ft at one end of a 
thread, whofe other end we paft through a cork, 
hy a perforation purpofely made ; into which 
we afterwards faftened a thread, by thrufting in 
afmall peg to rivet it in, Then filling a glafs not 
very broad, but yet furnifhed with a mouth 
wide enough to receive the bubble, with oil of 
turpentine, fuch as we bought it at the fhops, 
we {topped the orifice with the newly menti- 
oned cork; fo that the fealed bubble hanging 
at it was covered, and every way furrounded 
by the oil of turpentine ; which being a li- 
quor, that (at leaft in fome colds as we here 
have) will not freeze, we placed the glafs in 
beaten ice and falt, and as it were buried it 
therein : and at the end of about three hours 
(having: been diverted by fome occafions from 
taking it fooner out) we found, as we had con- 
jectured, that, notwithftanding that, the oil of 
turpentine continued perfectly fluid as before, 
yet the bubble totally immerfed in this heating 
chymical oil was frozen throughout, not ex- 
cepting that, which was harboured in the little 
neck or ftalk ; and when I came to lift it out 
af the liquor, the glafs being cracked (as we 
fuppofed by the cold) -the ftring brought up a 
little part of that, which was neareft to it; the 
reft in the form above mentioned ftaying be- 
hind and fubfiding. And that, which was re- 
matkable in this piece of ice, was, that when 
we had taken it out, it appeared cleft very 
deep (from the outfide almoft to the centre) 
according to a line drawn from the flendereft 
I 


part of it, almoft as if one fould with a knife 
cut a pear in two, from the ftalk downwards, 
according to its whole length. And thefe two 
pieces were eafily enough feparable, and (to 
add that circumftance) for trial fake we left 
them divided in the fame liquor and vefiel, 
with fome thawing ice and falt about them, 
for 14 or 15 hours, without finding them any 
thing near fo much wafted or refolved into wa- 
ter, as moft would have expected. 

W uutst the above mentioned veffel was ex- , 
pofed tobe frozen, welikewife placed by IC 
another veffel, a glafs-eg¢, whole ball anda 
little part of its ftem we had filled with fome of 
the very fame parcel of oil of turpentine; and 
placing about the fides of the egg fome ic¢ 
and falt, we obferved, as we expected, that 
the liquor was, after a little while, made by the 
cold to fubfide about half an inch: fo that it 
is worth fome philofophers confidering, why, 
if according to the lately mentioned atomical 
doétrine, cold be made by the introduction of 
fwarms of real and extended, though atomical 
bodies, they fhould pervade the oil, and con- 
tract it without freezing it, but freeze the wa- 
ter without contracting it, but expanding it 
rather. 

g. [A Smaut bubble of the bignefls of a 
very little nutmeg, filled with water, and her- 
metically fealed up, was by a cork and a ftring 
{ufpended in fpirit of wine, fo as to be fur- 
rounded therewith ; and being expofed to the 
air the fame night, in the ftopt glafs, was the 
next morning found altogether frozen, though 
the fpirit of wine it felf were not at all io: 
but another bubble, by the help of a firing cork, 
and. piece of lead, carefully fufpended in a 
{trong folution of fea-falt, and expofed at the 
fame time in a like veffel with the former, when 
they both came to be looked upon, appeared 
to be no more frozen than the brine it felf, 
which wasnot fo at all. ] 

10, [A Grass bubble of the bignefs of a 
{mall nutmeg, filled with water, and hermeti- 
cally fealed, being immerfed by a weight of 
lead faftened to it, beneath the furface of a 
very falt brine, but yet not fo as to reach the 
bottom of the liquor or glafs, was expofed all 
night to freeze, in weather, that was extraor- 
dinarily cold; but neither the imprifoned wa- 
ter, nor the other appeared to be at all frozen. 
The like experiment we repeated another 
frofty night, but without freezing either of the 
liquors, But to fhew the ufefulnefs of repeat- 
ing experiments about cold, if there be oppor- 
tunity, and efpecially in fuch cafes, where the 
degree or fome other circumftance may much 
vary theevent, we will add, that hawing ex- 
pofed a bubble like that newly mentioned, and 
immerfed in fpirit of wine, we found the next 
morning the water in the bubble turned into _ 
ice ; and having likewe expofed fuch a bub- 
ble immerfed in very ftrong brine, to be fro- 
zen by a mixture of tce and falt, within about 
two hours after, we found the bubble broken, 
as we fuppofed, upan the expanfion of the 
water upon its growing ice. And we alfo found 
the upper part of the bubble with the ice 
{ticking toit, and the ather part of the glafs 

was 
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was cracked, with lines running from @ point 
almoft like the pole and meridian ina globe 3. 
whence we concluded the glafs to have been, 
as it is probable, burft afunder upon the ex- 
panfion of the frefh water into Ice 5 and that 


the reafon, why there remained but 4 compara-. 


tively little parcel of ice, was probably, that 
the falt water getting in at thofe crannies or 
chinks, diffolved as much of the new-made ice, 
as in a little while it could eafily reach. 


Befides ; 7 


11. [WE filled a glafs bubble with fair wa- 
ter, and having hermetically fealed it, we fuf- 
{pended it by a ftring faftened to the cork in 
the cavity of a wide-mouthed glafs well ftopt, 
fo that the bubble was every way at a good 
diftance from the fides, bottom, and top of 
the glafs. This we did to try, whether a fuf- 
ficient degree of cold at that diftance would 
be freély tranfmitted through the glafs, with- 
out the intervention of a vifible liquor; and ac- 
cordingly we found the fufpended bubble crack- 
ed by the ice, that filled it. } 


TITLE XV. 
Experiments and obfervations touching ice. 


1. GREAT part of our prefent hiftory 
being imployed about delivering the 
phenomena of céngelation, it is not to be ex- 
pected, that in this fection, where we treat of 
ice as a diftinct part of our theme, we fhould 
deliver all thofe particulars, that have occurred 
to us, wherein ice is concerned. And there- 
fore we fhall reftrain our felves to the mention 
of thofe, that belong to ice, confidered, as it 
confifts of intire and diftinét portions of con- 
gealed water. And though we fhall deliver 
fome few experiments of our own, fuch as we 
had any opportunity to make, yet much the 
greater part of this feCtion will fitly enough be 
taken up by collections out of travellers, and 
navigators, into thofe colder regions, that af- 
ford much confiderabler, or at Jeaft much 
ftranger obfervations concerning ice, than are 
to be met with in fo temperate a Climate as 
ours. And what we have to deliver in this 
feftion will naturally be divided into two parts, 
the one confifting of our own experiments, 
and the other containing fome paflages, that 
we have felected out of voyages, orthat have 
been afforded us by the relations of credible 
travellers. And of thefe two forts of obferva- 
bles, that; which has been firft fnentioned, thal! 
be firft treaced of. so | 
z. Some, that‘have been in the Ea/- Indies, 
inform us, that in fome parts of thofe coun- 
tries they were looked upori‘as great lydrs, for 
affirming. thatin Europe the fluid ‘body of wa- 
ter was often without any 4rtifice or endea- 
vour of man turnedin a few hours into a {olid 
and compact body, fuch as'ice,, ‘And certain- 
ly, if cuftom did not take away the ftrange- 
nefs of it, it would to us dlfo appear wery won- 


derful, that fo great a change of texcure fhould 


be fo eaffly and inartificially ‘produced, ‘But 
how folid the body of ice is, or rather how 
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{trong is the mutual adhefion of its parts, has 
not yet, that we know of, been attempted by 
experiments to be reduced to fome kind of 
eftimate : and indeed fo many things muft be 
taken into confideration, that it will be diffi- 
cult to arrive at any more than a fair conjecture 
in this matters efpecially, becaufe (I think) it 
may juftly be doubted, whether orno differing 
degrees of cold may not vary the degree of 
compactnefs of the ice. And my doubr will not 
perhaps appear groundlels, if Tadd, that ha- 
ving, to fatisfy my felf, inquired of an intell]i- 
gent perfon, that lived fome years in Raffa, 
he anfwered me, that he found the ice of thofe 
parts to be much harder than that of thefe. 

3. We had in our thoughts divers ways to 
eftimate the cohefion of the parts of ice, where- 
of one was, to freeze water in a hollow metal- 
line cylinder, and taking out the ice, and keep- 
ing it in a perpendicular pofture, caft into a 
fcale weighed beforehand, and carefully faften- 
ed to the bottam of the ice, more and more 
weight, till the mere weight broke the cylin- 
der: and this we had thoughts to try in cylin- 
ders of differing diameters and lengths, but 
wanted conveniencies to make the experiments ; 
(which if they were made, as fome of our trials 
were, in the open air, and in places expofed to 
fome gelid wind, it would the better fecure the 
ice from being weakened or thawed during the 
trials.) 

4. We therefore attempted, by another way, 
to inveftigate the ftrength of ice. For we 
took a plate of it, of an uniform, and alfo of 
a confiderable thicknefs, and with fides cut pa; 
rallel, that ic might ferve fora kind of leayer, 
and placed it betwixt two wooden bars, whafe 
diftance we knew; and then laying on it a great 
weight, the centre of whofe preflion, as near 
as we could eftimate, was equally, or in de- 
terminate meafures, diftant from the wooden 
fulcrums, we endeavoured tg try, how great 
a weight it would fupport ; but in the village, 
where we made the trials, we could nor get 
weights, that were convenjently fhaped, and 
pondeyous enoygh, to break it, and though we 
caufed aman to ftand upon- it, yet neither 
could his weight break it; till he chanced to 
add an imprefled force with his foot to the 
weight of his body. So that being unable to 
determing, what that additional and impreffed 
force might amount to, almoft ql] thas we could 
fafely conclyde, either from this experiment, 
or fome other ways of -trial with feales, and 
other ways, that we made ufe of, (but for want 
of canveniengies unfuccefsfully) was, that the 
force of iceito fupport weights is niuch greater 
than men gan imagines; which feems fomewhet 
the more ftrange, becaufe it is not here in ag- 
land {o folid a‘ body, as by this. one would gueses 
for not only glafs would readily {cratch i¢ deep 
enough, but even with common. Knives we 
could cut it, and that with great eafe.- — 1 

5. YET pne not ingonfiderable eacgouns. I 
was able to give my felf of the, ftrength af ice, 
which I find ux my notes thys.delivered.:t «4 
_. [Tuege,was taken a, piece of. ice garee.int 
ches long, and three broad, and fomewhat lefs 
than a quarter of an inch thick ; this wag laid 
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crofs#ways upon a frame, fothatthe twoparts, on 
which the ice leaned, were diftant three inches: 
then there was taken an iron, fhaped like the 
figure of (the common arithmetical cipher, 
that denotes feven) 7, to whofe hanging leg, 
if I may fo call it, there was faftened at the 
end, which was under the middle of the ice, 
a {cale, into which feveral weights were put, 
fuch as by fome former trials we gueffed to 
be almoft as much as the ice would well fuffer : 
after which, the horizontal leg of the iron was 
very gently laid upon the ice, as near as we 
could guefs, in the middle of the diftance, be- 
tween the two fides of the frame, and confe- 
quently parallelto them both. Then the weights 
not proving altogether fufficient to break the 
ice, we let them hang awhile at it, and ob- 
ferved, how the edge of the incumbent leg of 
iron (which edge was * broad) did work it 
felf downwards into the ice; fo that by our 
cuefs, when the ice broke, as after a while it 
did, it had loft at one end of the incifion, if I 
may fo call it, half its thicknefs, and at the 
other, about a third part of it. 

Tue weights, that broke it, amounted to 17 
pounds averdupois, and 117 ounces ‘Troy. 

6. THs experiment was repeated with all 
the former circumftances, only the piece of ice 
was two inches and a half broad, and a quar- 
ter of an inch thick, and the diftance of the 
frame was three inches, as before; the weights, 
that broke it, were 17 poundsaverdupois, and 
4r ounces Troy. The horizontalarm of the 
iron had melted fomewhat more than half 
through the ice when it broke, viz. more than 
2.of the thicknefs at one end, and fomewhac 
lefs than half at the other. 

7. We divers times intimated in fome of 
the firft fections of our prefent hiftory, that 
the addition of fale to ice did haften the dif- 
folution of it, which though it may be eafily 
proved by fome other phzenomena of our ex- 
periments, yet it will not be amifs to mention 
here a couple of particular trials, by which we 
have more manifeftly evinced it. And firft, we 
divers times took a broad and flat plate of ice, 
Jefs than a quarter of an inch thick, and having 
placed it horizontally upona joint-ftool, (a table, 
or any other flat piece of wood will do as 
well) we ftrewed here and there a convenient 
quantity of bay-falt upon it; and though 
we obferved, that, if the furfaces of the 
ice and ftool were not both of them flat, 
and congruous enough, the ice would be 
thawed indeed, but the other part of the ex- 
periment would not well fucceed ; yet when 
we made the trial carefully and watchful- 
ly, the plate of ice partly thawed by the fale 
would be fo firmly frozen to the ftool it leaned 
on, that we were fain with an iron inftrument 
to knock it all to pieces, before we could fe- 
ver it from the ftool; into whofe pores the ice 
newly generated by the experiment did pierce 
fo deep, that, notwithftanding our knocking, 
many little parcels of ice would continue 
to ftick clofe to the wood, whofe pores they 
had invaded. But the circumftances, which in 


this experiment made the moft to our purpofe, 
are thefe two; the one, that having fome- 
times laid the falt but on few, and fomewhat 
diftant parts of the plate, the intermediate parts 
would many of them remain unfrozen to the 
{tool ; whilft thofe, where the falt had been 
laid, were frozen fo hard to it. And the 
other circumftance is, that the groffer grains 
of falt would fo far diffolve the ice, whereto 
they were contiguous, as (if I may fo fpeak) 
to bury themfelves therein; whilft the other 
parts of the ice, upon which, or near which, 
no falt had been laid, kept their furfaces fmooth 
and intire. We tried likewife two or three 
times to freeze a plate of ice to a flat piece of 
wood, by making ufe of aqua fortis, inftead 
of common falt ; but the experiment fircceeded 
not well, though once we brought the ice 
to ftick to the wood manifeftly, but not 
{trongly. 

8. To this we fhall add the following experi- 
ment, which, when we watchfully made it, fuc- 
ceeded well, and I find it among my notes fet 
down in thefe terms. 

[Sorip fragments of ice having pretty ftore 
of falt thrown on them, upon the firft falling 
of the falt among the ice there was produced 
a little crackling noife, and for agood while 
after there manifeftly afcended out of feveral 
parts of the mixture, conveniently held betwixt 
a candle and the eye, afteam or {moke, like 
that of warm meat, thoughthe night were 
yainy and warm, and though the morning had 
not been frofty. ] 

The mention here made of the crackling 
noife made by the ice upon the addition of falr, 
(which feemed to proceed from the crackling 
of the brittle ice, produced by the operation 
of the falt upon it) brings into my mind an 
experiment I had formerly made, whereof a 
greater poife of the fame kind is a phenome- 
non, though the experiment were chiefly made 
for the difcovery of the texture of ice: the e- 
vent of the trial I find thus fet down among 
my notes. 

g. [We took fome cakes of ice, cach of 
the thicknefs between 4 and +4 part of an 
inch, but not fo very compact ice, as to be 
free from ftore of bubbles: fome good aqua 
fortis dropped upon this did quickly pene- 
trate it with a noife, that feemed to be the 
cracking of the ice, underneath which the 
four liquor was plainly to be tafted. Oil 
of vitrol did the fame, but much more pow- 
erfully, and without feeming to crack the 
ice, which it paft through ; fo that though but 
three or four drops were let fall upon the plate, 
it immediately fhewed it felf in drops exceed- 
ingly corrofive on the other fide of the ice. 
And the like fuccefs we had with a trial made 
with the fame liquor, upon three fuch plates of 
ice frozen one upon the top of another. ] 

10, Havinc proceeded as far as we were 
able towards the bringing the ftrength of ice 
to fome kind of eftimate, by fuch experiments 
as we had opportunity to make here, we 
thought it not amifs to feek what information 

we 


* The breadth was, I know not how, omitted inthe note; but,as I remember, it was about an 8th part of an inch. 
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we could get about this matter among the de- 
{criptions, that are given us of cold regions: 
but Ihave not yet found any thing to have 
been taken notice of to this purpofe worth tran- 
{cribing, except a paffage in the archbifhop of 
Up/al, wherein, though the eftimate of the 
force of ice be, as we fhall by and by fhew, 
made after a grofs manner, yet fince this it 
felf is more than I have met with elfewhere, 
I think it worth fubjoining, as our author de- 
Ofays Ais, livers it in thefe terms: Glacies (fays he) pri- 


Gent. Sep-mae &P media hyemis aded fortis &S tenax eft, ut. 


_ Hilt. fpiffitudine feu denfitate duorum digitorum fuf- 

“T° 14 ferat hominem ambulantem, trium vero digtto- 
rum equeftrem armatum, unius palme & di- 
midie, turmas, vel exercitus militares, trium 
vel quatuor palmarum integram legionem feu my- 
riadem populorum, quemadmoduin inferins de bel- 
lis byemalibus memorandum erit. 

Bur though this be fufficient to afford us 
an illuftrious teftimony of the wonderful ftrong 
cohefion of the parts of ice, yet we mention- 
ed it but as a popular way of eftimate, which 
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I. Ann in the firft place for confirmation of 
what I delivered, at the beginaing of this 
feGtion, from the report of a travelicr into 
Reffia, touching the hardnefs of ice in tholc 
gelid climates, in comparifon of our ice, which 
J have found it eafy to fcrape with glals, or to 
cut with a knife ; I fhall fubjoin this pafiage 
of Captain G. Weymouth, in his voyage tor the 
the difcovery of the North-weft paflage 


OT 


> © AS Purchas. 


© we were (fays he) breaking off fome of thisL+. 4. 
e es 2 aod bam s¢ a 
‘ ice, which was very painful for us to do, force 13: 


© it was almoft as hard as a rack, &c” 
II.. Next to fhew, that it was not a fuperflu- 
ous warinefs, that made mein a former iection 
doubt, that even the ice made of {ea-water 
might be altogether or almoft infipid; I wilt 
fubjoin, that I have fince met with jome 
relations, that feem to juftify what is there de- 
livered. And in one of our Englifhmen’s 
voyages into the Northern feas, I find more 
than one inftance to my prefent purpofe, 
though I fhall here fet down but one, which 
is fo full and exprefs, that it needs no compa- 


may better embolden travellers, than fatisfy nions; our navigator fpcaking thus ; ¢ About Purcias, 


philofophers, in regard, that the author deter- 
mines only the thicknefs of the ice, and not 
the diftance of that part of it, that fupports 


nine of the clock in the forenoon, we came £2. 


by a great ifland of ice, and by this ifland es , 
-we found fome pieces of ice broken off” ~ © 


the weight from the fhore or brink, on which, 
as on a hypomoclion, the remoteft part of the 

ice does lean or reft. And if we confider the 
ice as alever, and the brink or brinks, on 
which it is f{upported, as a fingle or double ful- 
crum, the diftance of the weight may be of 
very great moment in reference to its preffure 
or gravitation on the ice, which may more 
eafily fupport the weight of divers men placed 
very near the prop, than that of one man placed 
at a great diftance from it ; as will be eafily 
granted by thofe, that are not ftrangers to the 
mechanicks, efpecially to the nature and pro- 
perties of feveral kinds of levers. But not now 
to debate, whether in certain cafes, the ice we 
{peak of, may not receive fome fupport from 
the fubjacent water, nor whether fome other 
circumftances may not fometimes be able to 
alter the cafe a little, our very confidering 
the ice as a fingle or double lever, though it 
may hinder us from meafuring the determinate 
ftrength of ice upon O/aus’s oblervation, yet 
it will fet forth the ftrength of it fo much the 
more, fince by his indefinite expreffions he 
feems fufficiently to intimate, that when the 
ice has attained fuch a thicknefs, its refiftance 
is equivalent to fuch a weight, without exa- 
mining on what part of the ice it chances to be 
placed. 

11. Tuus far our experiments concerning 
ice, with the appendix fubjoined out of O/aus 
to the fame purpofe. We willnow proceed 
to fome of the obfervations we have met with 
in feamen’s journals, and elfewhere. I fay to 
fome, becaufe to enumerate them all, would 
{pend more time and labour than I can afford § 
and therefore I fhall reftrain myfelf to the men- 
tion of fome few of the chiefeft. 

Vot. Il. 


from the faid ifland; and beinz 11 great 
want of frefh water, we hoifted out our 
‘ boats of both fhips, and loaded them twice 
‘ with ice, which made us very good frefh 
© water.’ 

Bur all this notwithftanding, I yet retain 
fome fcruple, till thofe, that have better op- 
portunity to make a more fatisfactory experi- 
ment, fhall eafe me of it. For though by thefe 
narratives it feems more than probable, that 
the ice in the midft of the fea confifts but of 
the frefh particles of water, that plentifully 
concur to compofe the fea water ; yet befides 
that, in cafe the frefh water were taken, as 
fome of that I have found mentioned in 
voyages, has confefledly been, from the top 
of the ice, it might poflibly be no more than 
melted fnow, which, as we elfewhere take 
notice, does in thofe extreme cold regions 
eafily freeze upon the ice it falls on, and often- 
times much increafes the height of it: befides 
this, I fay, the argument from the tnfipidnels 
of the refolved ice will conclude but upon 
fuppofition, that as that ice was- found inthe 
fea, fo it was alfo made of the fea water; 
which though it may have been, yet I fome- 
what doubt, whether it were or no, fince I find 
fome navigators of the moft converfant in the 
cold climates to inform us, that moft of thofe 
vaft quantities of ice, that are to be met with 
about Nova Zembla, and the ftrait of Weigats, 
and that choak up fome other paffages, whereby 
men have attempted to pafs into the fouth 
fea, are compofed of the accumulation of nu- 
merous pieces of ice (cemented by intercepted, 
and then frozen, water) that are brought down 
from the great river Ody, and others; fo that 
it may very well be fuppofed, that thefe *moun- 

Hhhh tainous 


* Neither hereafter will I marvel, though the ftrait of #cigats be ftopped up to the North-eaft, with fuch huge 
mountains of ice, fince the rivers Oby and Jjenefte, and very many more, whofe names are not yet known, pour out 
fich & quantity thereof, that in a manner it is incredible ; for it cometh to pafS in the beginning of the fpring, 
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tainous pieces of ice may be fome of thofe, 
which, upon the fhattering of ice in bays and 
{traits, partly by the heat of the fun, and partly 
by the tides, may be afterwards by the winds 
and currents driven all up and down the feas, 
to parts very diftant from the fhore ; and fome 
of thefe, it may be, that our countrymen met 
with, and obtained their frefh water from: 
which I the rather incline to think, becaufe 
that (as we fhall have occafion to obferve in 
another feétion) the main fea it felf is feldom 
or never frozen. But my fcope in all this is 
but to propofe a fcruple, not an opinion. 

_ TIE. The next and principal thing concern- 
ing ice is the bignefs of it, which I find, by 
the relations partly of fome acquaintances of 
my own, and partly of fome navigators into 
the North, to be fometimes, not only prodigi- 
ous, but now and then fcarce credible. And 
therefore, as I fhall mention but few inftances, 
that I have fele€led out of the beft journals, 
and other writings I have niet with, fo. I fhall 
add a few more teftimonies to keep them, by 
their mutual fupport, from being entertained 
with a difbelief, which their ftrangenefs.would 
elfe tempt men to. 

Or the vaftnefs of fingle mountains of ice, 
the moft {tupendous example, that, for aught I 
know, is to be met with in any language but 
ours, is that, which I formerly took notice 
of, out of the Dutch voyage to Nova Zembla, 
which was ninety-fix foot high (that is, above 
twenty foot higher, than on a certain occafion 
I found'the leads of Weftminfter Abbey to be.) 
But it is probable, that our Captain ‘James met 
with as great, if not greater: for though in 
fome places he mentions divers hills of ice, 
that were aground in 40 fathom water, and 
confequently were as deep under water, as that 
newly taken notice of out of the Hollanders, 


page 14: and though he elfewhere mentions 


other pieces of ‘no lefs depth, and twice as 
high as his top-maft head, and this in une : 
yet elfewhere, and long after, relating his re- 
turn home, he has this paflage ; page 106. 


_* We have failed through much mountainous ice, 


¢ far higher than our top-maft head : but this 
¢ day we failed by the higheft I ever yet 
< faw, which was incredible indeed to be re- 
‘ Jated.’ 

But the ftupendoufeft piece (for heig ht 
and depth) of fingle ice, that perhaps has been 
ever obferved and meafured by men, is that, 
which our famous Englifh feaman Mr. WY. 
Baffin (whofe name is to be met with in many 
modern maps and globes) mentions himfelf to 
have met with upon the coaft of Greenland, 
whofe whole relation I fhall therefore fubjoin, 
not only becaufe of the ftupendoufnefs of this 
piece of ice, but becaufe he takes notice of 
an obfervation, which I knew not to have 
been made by any; and comes fomewhat near 
the eftimate we formerly: made of the pro- 
portion betwixt the extant’ and immerfed parts 


of floating ice ; only the following eftimate 
makes the extant part fomewhat gteater than 

we did ; which may eafily proceed from other 

men’s having, as Mr. Baffin here does, ground- 

ed their computation upon what occurred to 

them at fea, or in falt water, where the tce 

muft fink lefs than in frefh water, fuch as 

my eftimate fuppofed. Our navigator’s words 

then are thefe: * The 17th of May we failed Purchas, 
‘ by many great iflands of ice, fome of which 4. 4. cap. 
‘ were above 200 foot high above water, ast: ?48- . 
I proved by one fhortly after, which 1 found 537: 
to be 240 foot high; and it the report of 
fome men be true, which affirms, that there 

is but one feventh part of ice above water, 
then the height of that piece of ice, which 

I obferved, was one hundred and forty fa- 
thoms, or one thoufand fix hundred and 
eishty foot from the top to the bottom. 
This proportion I know doth hold in muck 
ice; but whether it do fo in all, I know 
not.’ 

Tuus far of the height and depth of fingle 
pieces of ice: as for the other dimenfions (the 
length and breadth) | remember not, that I 
have read of any, that had the curiofity to 
meafure the extent of any of them, excepting 
Captain Fames , whofe fhip being once arreftetd 
between fome flat and extraordinary large 
pieces of ice, he and his men went out to walk 
upon them, and he took the pains to meafure 
fome of the pieces, which he fays he found. to 
be 1000 of his paces long, pag. 17. And pro- 
bably among fo many mountains and iflands 
of ice, there would have been found fome in- 
tire pieces, of a greater extent than even thele, 

if nien had had the. curiofiry to meafure 
them. 

Hitruerro we have treated of the bignefs 
of fingle pieces of ice ; we will now proceed to 
fay fomething of the dimenfions of the aggre- 
eates‘Of many of them, among which having 
elected four or five as the principal I remem- 
ber myfelf to have yet met with, I prefiutne it 
will be fufficient to fubjoin them only. : 

< Azour ten of the clock we met with a 
¢ mighty bank of ice, being, ‘by fuppofition, 
< feven or eight leagues, or twenty-four miles 
‘ long,’ fays that experienced Englith pilot 
ames Hall, -in his voyage of Denmark for the 
difcovery of Greenland. | 

AnoTHER of our Englifh navigators men- 
tions, that even in Fume, < all the fea (where- 
‘in he was endeavouring to fail) as far 
‘ ashe could fee from the top of a high hill, 
< was covered with ice; faving that, within a 
¢ quarter of a mile of the fhore, it was'claar 
‘ round about once in a tide.’ By which laft 
claufe, it feems, that this vaft extent .of ice 
was either one entire floating ifland, or at leaft 
a vaft bank or rand. (as fome feamen term it) 
of ice. ; 

‘Bur the ftrangeft account of banks of ice, 
that I have yet met with. in any fober author, 
; iS, 


“a ra a“ ta) n nw Un “a “a “ wn 


that in places near unto the fea,:the ice, through the exceffive thicknefS, and multitude thereof, doth-carry down woodl 


before it. And without doubt this is the cauf, that about the fhore of the ftrait of Weigars, 
ing wood is every where feen : and whereas in that ftrait near unto Nove Zembla, 


fo great abundance of float- 
it is fo extreme cold, it is no marvel, 


if in regard of the narrownefs of the ftrait, fo huge heaps of ice are gathered and frozen together, that in the end 


they grow to fixty 


or at leait to fifty fathom’ thicknefs : fays the Defcription of the- countries 
fe, extant in Parchgs’s third part of his‘ Pilgrim. Lid. 3. Chap. 7. 


of Siteria, Samojeda, 
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is, that which is mentioned by the learned 
French hydrographer, Fournier; who relates, 
that in the year 1635, the French fleet failing 
to Canada, met with feveral pieces of ice, as 
high as fteeples, and particularly one, whether 
piece or bank of ice (for the French word glace 
may fignify either) which they were troubled 
to coalt along for above forty leagues. If this 
be the fame {tory, (as one may fufpect it to be, 
by the circumftances of the place, and feet,) 
there is a great miftakein another place, where 
our author fpeaks of the vaftnefs of the ice: 
but if ic be another f{tory, as fome other differing 
circumftances argue, the French, it feems, met 
with ice far more ftupendous, than even that 
Hydogra-_ already mentioned, For, (fays our author) in 
et * the fea, which wafhes Canada, there is often feen 
nier,liv.g.in the month of Auguft, to pafs by, ices much 
cap.29. bigger than fhips. In the year 1635, the 
compared French fleet failing there, coafted along, for 
with the ‘ 
12th chap- three days and three nights, one, that was above 
ter of the 80 leagues long, flat in fome places like vaft 
fame book. champions, and high in other like frightful 
hills. The latter part of which paflage may 
confirm what we formerly delivered in another 
fection, concerning the unequal compagina- 
tion of icy iflands. 

To what has been faid touching the extent, 
and other dimenfions of floating, or at leaft 
loofe pieces of ice, it will be fit to add fome- 
thing of the extent of ice, coherent to one or 
both of thofe fhores, that bound the water, 

Olai Mag. whofe upper part is congealed, And in the 
lib.5. cap. firft place, we fhall, out of many inftances to 
. H "8: our prefent purpofe, that might be borrowed 
— from the writings of Olaus Magnus, felect this 
one memorable one, that fhall ferve for all : 

Neque minori bellandi impetu (fays he) Suect 

ac Gothi fuper aperta glacie, quam in ipfa folt- 

difima terra confligunt , imo, ut prius dictum 

eft, ubi antea aeftivo tempore acerrima commiffa 

funt bella navalia, eifdem in locis glacie concre- 

ta, aciebus militari modo inftruétis, bombardis 
ordinatis, habentur horrendi conflitius. Adeo 

folida glacies eft in equeftribus turmis fufferendis, 
ainpliter vel firiézé collocatis. I pretermit then, 

what he elfewhere relates of the voyages and 

wars made in winter by the Northern nations. 

~ They, that have lived in thofe countries, re- 

late, as things moft known and familiar, (what 

has been confirmed to me by more than one 
unfafpected eye-witnefs) the long journeys, that 

are commonly taken upon the icy bridges, or 

rather plains, by travellers, with all their car- 

rlages, to very diftant places, And that, which 

may bring, credit to thefe {trange relations, by 
fhewing, that no lefs unlikely ones are fome- 

times true, is, what all Europe knows, that 

within thefe three years the whole Swedifh 

army, led on by their king, marched over the 

fea to the ifland of Zeeland, where Copenbagen, 

the capital city of Denmark ftands *. But it 

may feem much more ftrange, which I will 
therefore add, that as in the North countries 
frequently, fo fometimes even in the warmer 

regions of the Eaft, the fea itfelf has, by the 
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cold, been congealed toa prodigious breadth, 
Infolitum eft, (faith Barthelinus) guod refert Barcel, a: 
Conftantinus Manaffes in Annalibus icvidifie Theo." 
philo imperante, ut byems Jeva maré cogiret ia * : 
Rlactem ad profunditatem fane sin dren /aIn , Aume- 
dumque illud elementum, lapidis ad duritiem, 
fiuxsone prorfus ademptd, redigeret. And Mie gjy-a- « 
chael Glycas relates, © That in the year 775, pst fer 
* the winter was fo fharp in the Haft, that” Uy 
* along the coaft, the fea (he means the Me-* “*P * 
‘ diterranean) was frozen for 50 leagues, ard 

* the ice was compatted as into a rock, 30 cu- 

‘ bits deep; fo ftrange a quantity of fhow 

* likewife falling, that it was railed to the 

‘ height of 30 cubits above the ice.? Which 
likewife agrees very well with what we formerly 
noted, touching the poffible increafe of the 
height of fome pieces of ice by the falling of 

the drow upon them. 

IV. Ir remains now, that we fubjoin a few 
promifcuous obfervations concerning ice, that 
are not fo readily deducible to the chrez fore- 
going heads, 

AnpD we fhall begin with what -was taken 
notice of by the Dutch in their Nova Zembiz 
voyage, where relating, how they faftenéed their 
{hips to a great piece of ice, to fhelrer them- 
felves from the {tormy winds; * There (add 

they) we went upon the ice, and wondered 

much thereat, it was fuch manner of ice > 
for on the top it was full of earch, and there 
was found about forty eggs; and it was not 
like other ice, for it was*of a petfect azure 
colour, like to the fkies, whereby there grew 
a great contention of words amongft oor 
men, fome faying, that it was ice, others that 
jt was frozen land ; for it lay unreafonably 
high above the water, it was at leaft'sichteen 
fathom under the water, clofe to the ground, 
and ten fathom above the water.’ 
Tue like blue colour in rocky pieces of 
ice, I remember I have fomewhere tound, to 
have been taken notice of by a modern ‘++ na- 
vigator ; or whether the words of Virgil, con- 
cerning the frigid zone, Czrulea glacie con- 
cret@, atque imbribus atris, belong to this fiib- 
ject, I leave others to confider, nor fhall I ftay 
to examine, whether this bluenefs, that has 
been obferved in ice, be always an inherent 
or permanent colour, or fometimes one of thofe, 
that are ftyled ¢mphatical. 

Ir is very confiderable, if it be true, what 
is related by Olaus Magnus, concerning the de- 
generating (if I may fo fpeak)’ of ice hon its 
wonted’ hardnefs in the fpring of the year. 
For in the fame chapter, where he gives us the 
lately tranfcribed account of the ftrength of 
ice in thofe northern countries, after having 
interpofed fome other paffages, he {ubjoins thefe 
words ; Liquefcénte tamen placie ad principium 


Pn >a > re a wn “co Um” 


n a te a) 


 Aprilis, nilllus ejus [Piffitudini, minus fortitud-0!%* "® 


: iis ; . ’ 1.cap I 
ni, nifi in aurora, ambulando conpdit, quia fo- “s 


lis diurno afpetiu tam fragilis redditur, ut que 
equefires armatos paulo ante portaverat, vix hor 
minem nunc fufferre'poffit inermem. 


3 
Tris 


Sepe alias © his annis fatalibys tam profunde congelavit (marina aqua) ut nontantsm plasftra, fed integrum excer- 
citum ad aliquot milliaria Germanica fecuré vexerit, (Sc, Inquit T: a . 


. Barthol ge nivi's sfe, pag. 


t In the evening we were incloied amongft great pieces (uf ice) as high as our poop, and fome of the tharp blue 
corners of them did reach quite under us. Captain James, page 6. J 
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Tus puts me in mind to add, that often- 
times in the writers of journeys and voyages, 
we meet with mention of great noifes made 
by the breaking of ice; and in this very chap- 
ter our archbifhop taking notiee of the clefts, 


conjunctures of circumftances take place, we 
leave to farther inquiry. 

THERE is a tradition concerning ice, about 
the famous Vulcano Hecla, in Iceland, which, 
though verily believed among the fuperftiti- 


ous vulgar of thofe parts, is fpoken of fo Nlight- OL:us Mag 
ly by Blefkenius, who being upon that coaft, 7 lib. 11. 
had the curioficy to fail purpofely thither, that = ek “i 
I think it not worth while to take any farther pyrep. 1.5. 
notice of it. But it were too tedious to fetc. 22. 


that fometime happen: in champions of ice, 
adds, ‘ That when the ice chances thus to 
< open, efpecially if it be in the night, the 
« noife of it may be heard a far off, like the 
¢ loud and horrid noife of thunder, and of 


‘ earthquakes. And on this occafion may 
be fubjoined a couple of paffages extant in dif- 
ferent places of the formerly mentioned Fames 
Hall’s voyages: the firft is thus delivered ; 
¢ When we met witha huge and high ifland of 
© ice, we fteering hard to board the fame, and 
‘being, fhot a little to northwards of it, there 
‘fell from the top thereof fome quantity of 
¢ ice, which in the fall did make fuch a noife, 
‘as though it had been the report of five 
‘ cannons.? But the next paflage is more 
directly pertinent to our prefent fubject, and is 
couched in thefe words; ‘ About twelve of 
‘the clock this night, it being ftill calm, we 
‘found-our felves fuddenly compaffed round 
‘about with reat iflands of ice, which made 
‘fuch a hideous noife, as was moit wonder- 
‘ful, fo that by no means we could double 
¢ the fame to the weltward: wherefore, &%c.? 
Or thefe kind of icy thunders (as fome tra- 
vellers call them) there are divers inftances to be 
met with, mentioned 1n the feveral voyages of 
the Hollanders, and particularly in thofe to 
Nova Zembla: but many of thofe noifes feem 
to be made by the dafhing of the great pieces 
of ice again{ft one another ; but if it happens, 
when the ice (as fometimes it is faid to do) 
feems to cleave, as it were, of its own accord; 


“to us, that live ina temperate climate, it may 


be a matter offome difpute, whence thefe loud 
ruptures of ice may proceed. For Olaus Mag- 
nus, in the chapter above cited, does not im- 
probably afcribe them to the warm exhalations, 


"that in fome places afcend out of the ground. 
And I remember, in favour of this opinion, ’ 
that I once caufed divers pieces of thick ice to 


be brought ouf of a cool place into a fomewhat 


warm room, and liftening, obferved a noife to 
come from them, as ifit had been produced 


by ftore of little cracks made in them ; but 
fomewhat or other’ prevented me from repeat- 
ing the experiment, and fatisfying my felf about 
the conjecture. But having lately inquired of 
an intelligent Polander, that has travelled much 
upon thefe icy plains, he agreed with our au- 
thor, and others, as to the frightful noifes, 
that are produced by thefe cracks of ice, but 
affirmed, upon his own obfervation, (for that 
J particularly inquired after) that thefe great 
clefts were often made, not by thawing heat, 
but by exceffive cold, and that he had taken 
notice of them in extremely fharp weather. 
Indeed we fometimes obferve, that in very -bit- 
ter frofts the frozen ground will cleave, as we 
elfewhere have occafion to take notice. But 
whether that be not a different cafe from this, 
or whether the Polonian gentleman were not 
miftaken, or whether both thefe mentioned ac- 
counts, Qf the cleaving of ice, may on different 


down in this fection, (which the ftrangenefs 
and variety of the theme has made fo prolix 
already) the other things, that may be men- 
tioned without impertinency concerning ice; 
and therefore we fhall here defift from fo labo- 
rious a tafk, as alfo omit the handling of fnow 
and hail : for though they are reducible to ice, 
yet J fhall‘at leaft {ufpend the treating of them, 
partly becaufe Bartholinus and meteorologifts 
have faved much of my labour, and partly for 
the reafon newly intimated: fo thatwe fhall con- 
clude this fection, as foon as we have taken no- 
tice, that there is yet fomewhat relating to ice, 
which, being in it felf confiderable, and whereof 
hitherto no experimental account appears to 
have been given, what we our felves have 
tried about it, may challenge tobe treated of 
apart, 
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Experiments and obfervations touching tie dy- 
ration of ice and fnow, and the deftroying of 
them by the air and feveral liquors. 


1. § I may be an experiment, as well iniftruc- 

tive as new, to determine, what liquor 
diffolves ice fooner than others; and in what 
proportion of quicknefs the folutions in the fe- 
veral liquors are made. For men have hi- 
therto contented themfelves to fufpeét in ge- 
neral, that there are other liquors, potentially 
hot, wherein ice will fooner diffolve, than it 
will in water. But this opinion either being 
srounded upon no experience at all, or taken 
up.upon the fight of what happens to pieces 
ofice, which no care was taken to reduce 
to the fame bulk and figure, no more than 
to meafure attentively how long one out- 
lafted the other; we thought fit to try, if we 
could not bring this matter to experiment, and 
make a determination init, though not exactly 
true, yet lefs remote from exactnels, than had 
been yet, for aught I know, fo much as at- 
tempted. 

2. In order tothis, we procured fome bul- 
Jet moulds, and having firft carefully ftopped. 
the little crevice, that 1s wont to remain be- 
twixt the two halfs of the mould, with a good 
clofe cement, we afterwards filled them with 
water, and carefully clofed up the orifice of 
the hole, at which the water was poured in s 
and then fetting the mould to freeze in ice and. 
falt, we found it difficult enough to keep the 
water (more or lefs gf it) from running away 
through fome unperceived pafflage, betore the 
cold could have ume by congealing it to arreft 
it. But after awhile, when we had thus made 
a bullet of ice, we found ita new and greater 
difficulty to get it whole out of the moulds, 
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without warming them ; for by that way we 
could indeed loofen the ice, but then we could 
not avoid thawing it too, and that moft times 
not uniformly ; wherefore we tried by greafing 
the infide of the moulds to keep the ice from 
{ticking fo clofe tothem, (notwithftanding the 
diftenfion the water fuffered by its being fro- 
zen) but that we might pick out the bullet 
entire ; and this fucceeding well enough, we 
hoped by this way to obtain our end, which 
was to have a competent number of pieces of 
ice of equal bulk, and of the fame figure, to 
be put at once to thaw in feveral liquors. But 
we could by no means pracure moulds, which 
had any number of diitinét cells of the fame 
bienefs, thofe long pairs of moulds, that were 
to be met with in fhaps, having their diftinct 
cells generally made on purpofe of very diffe- 
rent bieneffes, which rendered them altogether 
tifelefs for our defign. Wherefore we were 
fain, for want of an exacter way, to take a 
elafs pipe of the moft even and cylindrical that 
we had, and of a bore capable to admita big 
man’s little finger. This glafs being ftopt art 
one end, and kept open at the other, was fil- 
ed to the height of tout half a foot or more 
of fair water ; and ice and falt being heaped 
up about it, that the cold might reach as far 
as the water did, it was quickly frozen, In 
the mean while I had caufed feveral wide- 
mouthed glaffes to be brought into my cham- 
ber (wherein, by reafon of fome indifpofition, 
that hindred me from going abroad, I kept 
fome fire) and having poured feveral liquors 
into thefe glaffes, which had been placed all 
on arow, we fuffered them to reft there a 
while, that the ambient air might have time 


to reduce them, as far as it could, to its temper, - 


and confequently to the fame temper as to heat 
and cold: and then, with the warmth of one 
hand, the included ice being loofened from the 
elafs, as it was taken out, anda ruler divided 
into inches and eighths, being laid alongft it, 
with a knife a little warmed, the ice was foon, 
and yet not carelefly, divided into feveral {mall 
cylinders of three quarters of an inch apiece ; 
and thefe cylinders thus reduced to as fenfible 
an equality as we could, were nimbly and care- 
fully pur into the feveral liquors hereafter to be 
mentioned. And whilftwe our felves watch- 
ed very attentively, till each of thefe icy cylin- 
ders was quite, and yet, but juft diffolved, we 
caufed others to keep time by the help of a 
pendulum, whofe vibrations were each a fecond 
minute, (qr 60th part of acommon minute, 
whereof 60 go to make an hour ;) ahd it was 
eafy for thofe we appointed, to watch the 
vibrations of the pendulum, notwithftanding 
the quicknefg of its motion, becaufe it was fit- 
ted to a little inftrument purpofely contrived 
for fuch nice obfervations, wherein a long in- 
dex moving upon a divided dial-plate did 
very manifeftly point out the number of the 
diadromes made by the pendulum. 

3. Tuis experiment was afterwards repeat- 
ed twice with cylinders of ice, each of them 
ah inch long ; and though the fucceffes of thefe 
trials were various enough, yet we fhall fub- 
in sie falt, (as being madg, with more 
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advantage than the laft) that the more light 
may be gathered from them, and that at leaft 
we may difcover, how difficult it is to make 
fuch experiments in this matter, as that all 
the nice circumftances of them may fafely be 
relied on. 


I. Trial. 


1. O1t of vitriol, where acylinder of ice, 
of an inch long, being put into, lafted five 
minutes, | 

2. SPIRIT of wine, (in which the ice funk) 
lafted 12 minutes. 

3. Aqua ForTIis lafted 12 = minutes. 

4. WavreRr lafted 12 minutes. 

5. Orv of turpentine lafted (not good) 44 
minutes. 

6, Arr lafted 64 minutes. 


Il. Trial. 


1. In oil of vitriol, where an inch of cylin- 
drical ice lafted 3 minutes, 
. In fpirit of wine, lafted 13 minutes, 

. In water, lafted 26 minutes. 

. In oi] of turpentine, lafted 47 minutes. 
. In fallet oil, lafted 52 minutes. 

. In the air, lafted 152 minutes.» 
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. We likewife thought it worth trying, 
whether there would be. any difference, and 
how much difference there would be in the du- 
ration of pieces of ice of the fame bulk and 
figure, fome of them made of common water, 
and others of frozen wine, milk, oil, urine, 
and other {pirituous liquor 5 thefe feveral pieces 
being expofed to be thawed in the fame air, as 
other ambient liquor. 

5. We alfo tried, whether motion would im- 
part a heat to ice, by nimbly rubbing a {trong 
piece of ice upon a plate of ice; and though 
this feemed to haften the diffolution in that 
part of the icy plate, where the attrition had 
been.made, yet we were unwilling to deter- 
mine the matter, till further and exacter trial 
have been made. 

6. Anp this brings into my mind an ex. 
periment, that has by fome been thought very 
ftrange. ; The occafion I remember was, that 
I received the laft winter the honour of a vifit 
froma nobleman of great eminency and learn- 
ing, who chancing to come in, while I was 
making fome trials with ice, would needs 
know what I was doing with it ; but the pre- 
fence of a very fair lady, in whom Hymen had 
made him happy, and of fome other company 
of that fex, that he brought along with him, 
inviting me to give him the anfwer, that I 
thought would be moft fuited and acceptable 
to hiscompany, I merrily. told him, that I was 
trying, how to heat acold Jiquor with ice; and 


to fatisfy him, that was no impoffibility, I held . 


out an open-mouthed glafs, full of a certain 
liquor (which for fome juft reafons I do not de- 
{cribe, but.do plainly teach it in an opportu- 
ner place) and defired them to feel, whether it 
were not actually cold. And when they. were 
fatisfied it was fo; Ichofe among the. pieces 
of ice, that lay by me, that [judged by the eye 
to be fit for my purpofe, (for every piece was 
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not fo, for areafon I elfewhere fhew,) and 
throwing it into this liquor, it did not only in 
a trice vanifh init, but the lady, I was men- 
tioning, feeing the liquor fmoke, and advanc- 
ing haftily totry, whether it were really 
warm, found it fo hot, that fhe was quickly 
fain to letitalone, and had almoft burnt her 
tender handy with which fhe had, in {pite 
of my diffuafion, taken hold of the glafs, which 
her lord himfelf could fcarce endure to hold in 
his. But this experiment, which for the main 
I have repeated before competent witnefles, 
though it be not impertinent to the fii/tory of 
Cold, yet I fhall not build much upon it; be- 
caufe, how ftrange foever many have been 
pleafed to think it, I fhall elfewhere fhew, that 
I made ufe of a certain unperceiveable fleight, 
which, in my opinion, did as well, as the na- 
ture of the liquor and the texture of the ice, 
contribute to the fuddennefs and furprizingnefs 
of the effect. 

. Bur to return to the duration of the effects 
of cold, I think thofe much miftaken, who 
imagine, that the effects of cold do continual- 
ly depend upon the actual prefence and in- 
fluence of the manifeft efficients, as the light 
of the air depends upon the fun, or fire, or 
other luminous body, upon whofe removal it 
immediately ceafes. For when cold agents 
have aétually brought a difpofed fubject toa 
{tate of congelation, though the manifeft efh- 
cient caufe ceafe from acting, or perhaps from 
being, the effect may yet continue. For in moft 
cafes, if a certain texture be once produced in 
a body, it is agreeable to the conftancy of na- 
ture, that it perfevere in that ftate, till it be 
forcibly put out of it, by fome agent capa- 
ble to overpower it. And though we ufually 
fee ice and {now, as it were of their own ac- 
cord to melt away, when the frofty conftitu- 
tion of the air ceafes ; yet the caufe of that 
may be not barely the ceffation of frofty wea- 
ther, but that thofe eafily diffoluble bodies are 
expofed to the free air, which being heated by 
the fun-beams, and perhaps by calorifick ex- 
pirations from the earth, is furnifhed with an 
actual caufe, upon whofe account it deftroys 
the texture of the ice and fnow. But even here 
above ground, if fnow be well compacted in- 
to great maffes, in which, by reafon of the 
clofenefs of the little icicles, but little air is 
allowed to get between them, I have feen fuch 
mafies of fnow laft fo long, not only in thaw- 
ing, butin rainy weather, as to be wondered 
at ; and if fuch fnow (or ice) be kept in a place 
where it may be fenced from the fun, and 
other external enemies, though the place, it 
is lodged in, be not any thing near cold enough 
to produce ice, yet it will, as fome trial hath 
taught me, preferve ice and {now for a very 
long time. 


Appendix to the XV\th Title. 


N eminent inftance to confirm what is 
delivered at the clofe of the foregoing 
fection, is afforded us by the confervatories, 
wherein fnow and ice are kept all the f{ummer 
long. Of thefe I have feen in Jtaly, and elfe- 


‘ where ; but fuppofing I had the command of 


fome Italian, and other books, wherein I fhould 

meet with the dimenfions, and other circum- 
ftances, that belong to them, my finding my 
expectation difappointed by thofe books, makes 

me think it very well worth while to fubjoin 
fomewhat about things, that may give us op- 
portunity of making a multitude of experiments 

about cold. And therefore meeting the other 

day (by good chance) with my ingenious friend 

Mr, 7. Evelyn, his inquifitive travels, and his 

infight into the more polite kinds of know- 

ledge, and particularly architecture, made me 

defire and expect of him that account of the 

Italian way of making confervatories of fnow, 

that I had miffed of in feveral authors; and 

having readily obtained my defire of him, I 

fhall not injure fo juftly efteemed a ftyle as his, 

to deliver his defcriptions in any other words, 

than thofe enfuing ones, wherein I received it 

from him. 

| [Tue f{now-pits in Italy, &c. are funk in 

the moft folitary and cooled places, commonly 

at the foot of {ome mountain or elevated ground, 

which may beft protect them from the meri- 

dional and occidental fun: 25 foot wide at the 

orifice, and about 50 in depth, is efteemed a 
competent proportion. And though this be 
excavated in a conical form, yet it is made flat 

at the bottom or point. ‘The fides of the pit 

are fo joiced, that boards may be nailed upon 

them very clofely jointed. (His Majefty’s at 1 pave feen 
Greenwich,newly made on the fide of the Caftle- ai rhefdes 
hill, is, as I remember, fteened with brick, and /7ed with 
hardly fo wide at the mouth.) About a yard“ ”s- 
from the bottom is fixed a ftrong frame OF fread ea 
treffel, upon which lies a kind of wooden grate; boarding or 
the top or cover is double thatched, with reed ecm ng. 
or ftraw, upon acopped frame or roof, in one 

of the fides whereof is a narrow door-cafe, hip- 

ped on like the top of a dormer, and thatched; 

and fo it 1s compleat. 


To conferve fnow: 


Tuey lay clean ftraw upon the grate or 
wattle, fo as to keep the fnow from running 
through, whilft they beat it to a hard cake 
of an icy confiftence, which is near one foot 
thick : upon this they make a layer of ftraw, 
and on that {now, beaten as before; and {o 
continue a bed of ftraw, and a bed of fnow, 
S.S.S. till the pit be full to the brim. Fi- 
nally, they lay ftraw or reed (for I remember 
to have feen both) a competence ehicknefs over 
all, and keep the door locked. This grate is 
contrived, that the {now melting by any ac- 
cident in laying, or extraordinary feafon of 
weather, may drain away from the mafs, and 
fink without ftagnating upon it, which would 
accelerate the diffolution, and therefore the very 
bottom is but flightly fteened. Thofe, who 
are moft circumfpect and curious, preferve a 
tall circle of fhady trees about the pit, which 
may rather fhade, than drip upon It, ] 

Tus far this learned gentleman’s account 
of confervatories of fnow. And on this occa- 
fion I might add what the Dutch in their Nova 
Zembla voyage relate, namely, that ‘ the three 
* and twentieth of June, though it were fair 

° ‘ fun-fhiny 
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< fun-fhiny weather, yet the heat was not fo 
‘ ftrong, as to melt the fnow, to afford them 
‘ water to drink ; and that in fpite of their 
‘ being reduced to put fnow in their mouths, 
‘to melt it down into their throats, they 
‘. were compelled to endure great thirft.’ But 
becaufe it was in fo cold a climate, that 
this duration of the {now was obferved, I shall 
take notice, that in the Z/ps, and other high 
mountains, even of warmer climates, though 
the fnow doth partly melt towards the end of 
fummer 3 yet in fome places, where the reflec- 
tion of the fun-beams 1s lefs confiderable, the 
tops will even then remain covered with fnow, 
as weamong many others have in thofe coun- 
tries obferved. And for further confirmation 
of the do‘trine delivered at the end of this 
16th title, I fhall fubjoin a paffage, which hav- 
ing unexpectedly met with in an unlikely place 
of Captain Fameés’s voyage, I think not fit to 
leave unmentioned here; not only becaufe it 
is the fole artificial obfervation, that I yet met 
with, concerning the lafting of ice, and fo 
may recommend to us the ingenuity of an 
author, whofe teftimony we fomewhat fre- 
quently make ufe of ; but becaufe the obfer- 
vation is in itfelf remarkable, and notwith- 
ftanding the difference of places may ferve for 
the purpofe we alledge it: our. navigator’s 
words are thefe; page 101.* I have in Fuly, 
¢ and in the beginning of Augu/t, taken fome of 
the ice into the fhip, and cut it fquare two 
foot, and. put it into the boat, where the fun 
did fhine on it with a very ftrong reflex 
about it. And notwithftanding the warmth 
of the fhip (for we kept a good fire) and 
our breathings, and motions, it would not 
melt in eight or ten days.’ And itis alfo 
confiderable to our prefent purpofe, what the 
{fame author elfewhere has about the durable- 
nefs of the congelation of the ground not yet 
thawed at the beginning of Fune. * For the 
‘ ground (fays he) pag. 65. was yet frozen 3 
¢ and thus much we found by experience in 
‘ the burying of our men, in fetting up the 
‘ king’s ftandard towards the latter end of 
‘ Fune, and by our well at our coming away 
‘in the beginning of Fuly; at which time 
‘ upon the land, for fome other reafons, it 
* was very hot weather.’ 
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Confederations and experiments touching the 
‘ Primum Frigidum. 


i. HE difpute, which ts the Primum 

Frigidum, is very well known among 
naturalifts ; fome contending for the earth, 
others for the water, others for the air, and 
fome of the moderns for nitre: but all feem- 
ing to agree, that there is fome body or other, 
that is of its own nature fupremely cold, 
and by participation of which, all other cold 
bodies obtain that quality. 

2. But for my part, I think, that, before 
men had fo hotly difputed, which is the Pri- 
mum Fvigidum, they would have dane well to 
inquire, whether there be any fuch thing or 
no, (in the fenfe newly expreffed.) For though 
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I make fome {cruple, refolutely to contradict | 


{uch feveral fects of philofophers, as agree in 
taking it for granted, yet I think it may be 
not irrationally queftioned, and that upon two 
or three accounts, 

3. For (firft) it is difputable enough, as 
we fhall hereafter fee, whether cold be (as 
they {peak) a pofitive quality, or a bare pri- 
vation of heat : and till this queftion be deter- 
mined, it will be fomewhat improper to 
wrangle folicitoufly, which may be the Primum 
Frigidum. For if a body’s being @old, fignify 
no more than its not having its fenfible parts 
fo much agitated, as thofe of our fenfories; 
by which we are wont to judge of tactile 
qualities ; there will be no caufe to bring in 
a Primum Frigidum, upon whofe account par- 
ticular bodies muft be cold :fince to make 
this or that body fo, it fuffices, that the fun or 
the fire, or fome other agent, whatever it were; 
that agitated more vehemently its part before, 
does now either ceafe to agitate them, or agi- 
tate them but very remifsly, fo that, till ir 
be determined, whether cold be a polfitive 
quality, or but a privative ; it will be needlefs 
to contend, what particular body ought to be 
efteemed the Primum Frigidum (in the fenfe 
above {pecified.} , 

4. Secondly, though it be taken for grant- 
ed, not only by the fchools, but by their 
adverfaries the chymifts, that heat and moif- 
ture, drynefs and gravity, and I know not 
how many other qualities, muft have each of 
them a mewrov dexlixnov, or a principal fubject to 
refide in, upon whofe account, and by participa- 
tion of which, that quality belongs to the 
other bodies, wherein it is to be met with; 
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though this be fo, I fay, yet we have *elfe- ® y php 
where fully enough mianifefted, that this fun- Scepriced 
damental notion, upon which much of the ©yff. 


doctrine of qualities is both by Ariftotelians, 
and vulgar chymifts, fuperftruéted, is but an 
unwarrantable conceit, and therefore not fuf- 
ficient for a wary naturalift to build the no- 
tice of a Primgum Frigidum upon ; there being 
indeed many qualities, as gravity, and figure, 
and motion, and colour, and found, &r. of 
which no true and genuine TPT OV dexIimov can 
(for aught I could ever yet difcover) be af- 
figned. And becaufe heat and cold are looked 
upon as diametrically oppofite qualities, we 
may confider, that it will be very hard to 
fhew, that there is a sptrov dex]iov' of heat ; 
fince ftones, and metals, and plants, and ani- 
mals, and (very few excepted) all confiftent 
bodies, we are converfant with, may by mo- 
tion be broyght to heat ; which to attribute to 
the participation of fome portion or other 
of the imaginary element of fire, is not only 
precarious (being affirmed by many, and prov- 
ed by none) but erroneous, or at leaft neediefs, 


as we have more at large declared in other 7” D/s- 


papers, 

6. A third thing, 
tion, whether there be a Primum Frigidum, 
is, that among thofe bodies, that the chiefeft 
feéts of philofophers, whether ancient or mo- 
dern, have pitched upon, there is not any, 
that feems clearly to deferve the title of Pri- 
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mum Frigidum. But to make this appear, 
we mutt diftin@tly (though as briefly as our 
defien will permit) confider thofe four feveral 
bodies, which we have (at the beginning of 
this feétion) taken notice of, to ftand in com- 
petition, in the opinions of philofophers, for 
the title of Primum Prigiduin. 

6. First then, Plutarch and others con- 
tend, that it is the earth; but to omit other 
arouments, we fee, that the earth is frozen not 
by its,own ,cold, but by its vicinity to the air, 
as may be argued by this, viz. that the con- 
sealing cold, even in the midft of winter, af- 
feéts but the furface of the earth, where it 
borders on the air, and feldom pierces above 
a few feet, or, at moft, yards, beneath that 
part, wherein the earth is expoied, and imme- 
diately contiguous, to the air; as may appear 
by what we have formerly delivered concern- 
ine the fmall depth, to which frofts reach in 
the ground. And therefore if the earth be 
protected from the air (though by fo cold a 
body as water) it may be kept unfrozen all 
the winter long ; as may be gathered from that 
remarkable praétice in the great falt-marfhes 
of the French iflands of Xaintonge, where, as 
a diligent writer of that country, very well 
verfed in the making of the French falt, informs 
us, when once the feafon of coagulating falt 
by the heat of the fun is quite paft, the owners 
are careful, by opening certain fluices, to over- 
flow all the banks, and dams, that make and 
divide the falt-ponds, and ferve for the work- 
men to pafsto and fro : for (fays my author in 
his own language) if they left thofe marfhes 
(or falt-works) uncovered, the froft would make 
fuch havock amoneft them, that it would be 
neceflary to make them up again every year; 
but by means of the water they are preferved 
(or kept in repair) from year to year. Which 
practice I the rather mention, becaufe the 
hint, it affords, as it is confiderable to our- 
prefent purpofe, fo it may on fome occafions 
be applicable to practices ufeful to human fociety. 

7. Brsipes, the earth being (according to 
thofe we reafon with) the coldeft, heavieift, 
and folideft 6f elements, it is not fo probable, as 
to excufe them from need of proving it, that 


8. Bur (fot to repeat what we formerly 
mentioned about cold’s being a privation) theré 
is another argument againft the earth’s being 
the Primum Frigidum ; and that is taken from 
the fubterraneal fires, which breaking forth in 
many places of the earth, as in ina, Vefu- 
vius, Hecla, the Pico of Teneriffe, &c. feem 
to argue a fubterraneal fire; upon whofe exift- 
ence not only many chymifts build great mat- 
ters, but even-divers philofophers have adopted 
it, as to employ it as one argument of the 
earth’s being naturally neither hot nor cold. 
The mention of this fubterranéal fire brings 
into my mind fome things, that I have met 
with amongft good, though not claffick, au- 
thors, and amoneft men, that have been either 
diggers of, or converfant in, mines, not im- 
proper to be here taken notice of. For though 
I do not now_intend to declare my opinion 
about the central fire, either of the chymuiits 
or Cartefians, and though the examples newly 
mentioned, and fuch other, feem to me but 
very inconfiderable, in reference to the whole 
earth; yet it is obfervable to our prefent pur- 
pofe, thar there fhould be fo much fubterra~ 
neal heat or warmth, at leaft generally to be 
met with. For even where there appear no 
manifeft fisns of fubterraneal fires, I have 
known thofe, that were wont to go to the 
bottom of deep mines, complain, that a very 
little exercife would put them into a great 
fweat ; and a learned and experienced French 
doctor, ‘that hath written in his own language, 
of ftones and jewels, affirms, that in fuch 
mines the fubterraneal vapours and exhalations, 
are vifibly fo abundant, and likewife fo hor, 
that the mine-men are conftrained (which a 
perfon I {poke with affirmed to me, touching 
himfelf) to work in their fhirts, by reafon of 
the great heat they there felt. And though I 
would have been glad to know, whether thofe 
deep places would have appeared as hot, when 
judged of by a fealed weather-glafs, as they 
did to the mine-mens fenfories, becaufe of 
{ome little doubt I harboured, whether much 
of that copious {weating, and feeming heat, 
might not proceed from the thicknefs of the 
dampifh air, and: its unfitnefs for refpiration ; 


yet,. becaufe a virtuofo, that had a lead-mine De Claves 

of his own, in which he wrought himfelf for 7% is 

curiofity, anfwered me, that he was not wont" °"" “_ 
i . : pierres 

to find any difficulty of breathing in the place, pjerreries, 


where he was fo apt to {weat ; and fince I find cap. z. 


thofe exceffively cold agents, that freeze the 
clouds into fnow and hail, fhould be terrene 
exhalations carried up to the middle region 
of the air ; efpecially fince it muft be done by 
agents, either hard to be gueffed at, or con- 


fiderably hot. 
reafon, why, if elementary corpuicles, fteam- 
ing from the earth, have fuch a congealing 
cold, where they are difunited, and but inter- 
fperfed among the particles of air;the miafs 
of the earth it felf, whence thofe exhalations 
are fuppofed to proceed, fhould not be able alfo 
to congeal water, fince the terreftrial corpuicles 
being more thick fet, and united ina clod of 
earth, than in an equal portion of the at- 
mofphere, it feems, that where the frigorifick 
matter is more’ denfe, the cold fhould be 
more vehement ; as philofophers obferve, that 
heat is more intenfe ina glowing bar of iron, 
than an equal portion of the flame of kindled 
{traw. 


And it is not éafy to give a. 


not, that others have complained of having 
their re{piration incommodated in fuch places, 
unlefs by accidental damps, my fcruple was 
much abated; and the rather, becaufe the 
author lately mentioned 
that the fudorifick heat (if I may fo fpealz) is 
to be found in ‘the bowels of the earth, as well 
in fummer as in winter, which prevents the 
afcribing of it to Antiperifiafs. And in other 
places than mines it 18.generally obferved, that 
wells and fprings freeze’not, if the place 
whence the water is drawn be'very deep; but, 
as we have obférved elfewhere, that it off comes 
up fmoking, and, as it were, reeling ; which 
argues, that at the leaft the earth, wherein it 


-was harboured, or through which it paffed, 


was, 


a Google 


exprefsly affirms, 72. 
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was, ifnot warm, free from fuch a degree of 
cold, as might be expected in the earth, if it 
were the Primum Frigidum. Nor can it be 


reafonably pretended, that the fubterraneal 
heat comes from the beams of the fun, fince 


Monica 4,searned men have obferved, that thofe heat not 


Claves, 
liv. 14. 


cap. 8, 


the earth above fix or feven foot deep even in 
Southern countries; and though we fhould 
allow them to pierce three times as far, yet 
that would not be confiderable to the depth of 
the mines above-mentioned ; and if the lower 
part of che earth were of its own nature cold, 


and received the heat it difclofes only from the 
fun and ftars, the deeper men dig, the leffer 


of heat and fteams they would meet with ; 
whereas the above-cited French mineralift af- 
firms, that the lower they go, the more vapours, 
exhalations, and hear they find. 

g. But becaufe this learned man delivers 
this circumftance in a dogmaucal, rather than 
an hiftorical way, I will add fomewhat out of 
a relation (whence I have * elfewhere taken o- 
ther, particulars) made by aFrench phyfician 
likewife, that had the curiofity to defcend 
himfelf into the deep mines of Hungary ; 
fome of which, that he went down into, may 
be collected by his narrative, to have three or 
four hundred fathom, that is, eighteen or 
twenty-four hundred foot of perpendicular 
depth. This author then relates, that after 
he had defcended about 80, or 100 fathoms, 
he came into a very warm region of the earth, 
which lafted to the bottom of the mine, and 
is fo hot both winter and fummer, that the 
labourers are wont to work in it without their 
clothes, and he was fcarce able to indure the 
heat of it, although the external air were very 
hot, the weather being very fair, and the 
month July +. He adds, that he having de- 
manded of the overfeer of the mine, whence 
this heat came, he was anfwered to that and 
feveral other queftions, that it came from the 
lower parts of the earth; that wherever they 
dig the ground, after they are come to fuch a 
depth (which he elfewhere mentions to be a- 
bout 80 or 100 fathom) they feel no more any 
cold, but a perpetual heat, how deep foever 
they dig, (t yet without obferving, that after 
they are once got into that warm region, 
they find the heat fenfibly increafe, the nearer 
they approach to the centre of the earth, unlefs 
by accident they happen to dig through veins 
of hotter minerals.) And thefe anfwers (fub- 
joins my author) I received not in one mine 
alone, or from a fingle overfeer, but in all the 
mines, and from all the mafters of them; fo 
that if thefe were not miftaken, we may fafely 
conclude, that as far as experience can inform 
us, the body of the earth in its lowermoft parts, 
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where it is prefumed to be coldeft, is every 
where, and that confiderably, hot. I faid if 
if thefe miie-men were not miffaken,becaule hav- 
ing been in the bottom of {ome mines myfelf, 
though I find it acknowledged, that it is ftill 
warm in the bottom of deep ones ; yet I con- 
fefs, I fomewhat fufpect, by what I have ob- 
ferved, that this degree of heat, which our 
French phyfician found in the Hungarian 
mines, might be rather in great part from the 
peculiar nature of thofe places, or of the mine- 
rals generated there, than barely (as he and 
thofe, that informed him, fuppofe) from the 
greatnefs of their depth beneath the furface of 
the earth: for I know feveral mixtures, be- 
fides thofe that are common, of bodies neither 
of them actually hot, which will produce a 
confiderable degree of heat. And very cre- 
dible eye-witnefles affirm, that in fome parts 
of England they dig up a good ftore of a 
kind of mineral, which is thought to be of a 
vitriolate nature, which, by the bare addition 
of common water, will grow hot, almof to 
ignition. So that the Hungarian mines be- 
ing deep, as appears by our author’s narra- 
tive, being not deftitute of water enough to 
make a fubterraneal {pring in the mine itfelf, 
befides what water may plentifully afcend in 
the forms of vapours, and moiften the ore, it 
may be fufpected, that either the water, or 
fome appropriated mineral fpirit or juice (of 
which the bowels of the earth may contain di- 
vers, that we know nothing of) may produce, 
together with the mineral, a warm fteam, which, 
for want of fufficient vent in thofe narrow, and 
clofe places, may heat them confiderably. : 
Which conjecture maybe countenanced by thefe 
three circumftances, that I took notice of in 
our author’s narrative; one, that the {moke, 
that copioufly afcended out of the mine by the 
perpendicular grove, was not barely hor, but 
confifted of ftinking exhalations, which were 
fo faline, and fretting, as oftentimes to cor- 
rode and fpoil both the wooden ladders or 
{tairs, and the iron inftruments of the diggers, 
‘Lhe other, that the overfeers themfelves ot the 
mines told Morimus (as we lately faw) that 
they in fome places met with veins: of hot mi- 
nerals, which made it hotter than the bare 
vicinity of thofe places to the centre of the 
earth would have done. And laftly ]], as our 
author was defcending into the golden mine at 
Cremnitz, he found in one glace, the heat to 
increafeas he defcended more and more, (which 
feems not to agree with a paffage we lately 
mentioned out of him) and to exceed any he 
had met with in any other mine ; and after- 
wards the overfeer bringing him into a room, 
that abounded with fmaragdine vitriol, (the 
Kkkk mineral 


* In the difcourfes about Antiperiflafis, the following palages are taken out of a {mall narrative, confifting of 
about two fleets of paper of 72, Baptifia Morinus, publifhed in the year 1619, andentiled, Relatia de Loci's Subtcrraneis, 
annexed to a difcourfe (too much built on Aftrological and Ariftotelian grounds) of the threefold region, that he con- 


ceives to be as well in the earth as in the air. 


+ Unde calor ille procederet petit a prefetto. Refpondit, ex pavtibus inferioritus, inferius enim perpauo calet. Quod ve- 


fponfum megis adhuc miratus, quefivi an res ita fefe haberet in fodinis omnibus. Refpondit ita fe habcre in omnitus, faltem 


profundis, ut poff profundum terre frigide tratlum, in locum calidum defcendatur. 


Et quod, ubicungue terra foditur poft fimilem 


profunditatem, nullum amplius fentiter frigus, fed femper calor, quantuncunque profinde fodiatur. 


e ° 


+ ———— Percundatus fum, an quo magis acceaitur ad terre centium, calor ille mayer 


percigerctur. Refpondit, id munquann 


fuife animadverfum, nifiinterdum dum fodiendo occurrebant vene calidorum mineralium. 

—— Hee refponfa nonin unica fodind, CS ab unico prefecto accepi ; fea, &c. — oo 

|| Cum defcendendo calorem illam magis ac_magis augeri fentirem ; hujus rationem petii a prefeo, quod in milla Adrug 
edind fimilem caloris intenfioncm percipifem. Refpindit, mincram vitriol paulo inferins exiftere, que calorem mult iplicarse. 
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minéral, whence this heat proceeded) though the 
room were fpacious, he found there, befides a 
fharp fpirit very offenlive to his throat, fo 
troublefome = heat, that he was ready to faint 
away withiweating, and very much wondered 
how the diggers were able to work there. And 
clewhere the author himfelf notes, that fuch 
hot mines of vitriol, or fulphur, may be found 
even inthe firft region of the earth, (as he calls 
that, which is jomewhat near the furface, which 
he thinks fit to name the cold region) and with- 
in a large fphere of activity make it perpe- 
tually hot. But this, as I was intimating, I 
mention but as a fufpicion, or a conjecture; 
and notwithftanding that the degree of heat may 
be much increafed in thefe mines, by the con- 
currence of accidental caufes, in cafe the con- 
jecture be admitted ; yet the frequency of a 
fenfible degree of heat in very deep places 
does very little favour their opinion, that will 
allow the earth to have no other heat but what 
it receives from the fun-beams, or by the mani- 
feft fire of burning hills, as tna and Vefuvius. 
And if it fhould be objected, that this fubter- 
rancal heat is adventitious to the earth, which is 
fupremely cold of its own nature; Gaffendus 
might reply, that it is as likely, that the cold- 
nefs of it near the fuperficies may be adventi- 
tious too, and that it appears at leaft as mani- 
feftly, that the one proceeds from the conti- 
guous air, as it does, that the other proceeds 
trom fome included fire. And if I mifremem- 
ber not, he hath this confideration, that it is 
fomewhat ftrange, that nature fhould have in- 
tended the earth for its Summum Frigidum, and 
yet that a greater part (and for aught we 
know the greateft) fhould be conftantly kept 
warm, either by the fun, as under the torrid 
zone, or by the fubterraneal fires. But the 


objection mentioned again{t Gaffendus oppofes 


but one of the arguments we have alledged a- 
gainft the earth’s being the Primum Frigidum, 
and would leave the others in their force, 
though it did more convincingly anfwer that, 
again{t which it 1s framed, than it feems to do. 
' 10. Anp if the patrons of the earth’s cold- 
nefs, to evade the arguments I have alledged, 
fhould pretend, that when they affirm the earth 
to be the Primum Frigidum, they mean not 
the elementary earth, but forme body that is 
mingled with it; I fhall defire to know, which 
it is they mean, of the many other bodies, that 
make up’ the terreftrial globe, that we may 
examine what right it has to that title. And in 
the mean time I fhall conclude againft them, that 
the earth it felf has none, fince they grant a 
colder body than it, and fuch a one as the earth 
muft be beholden to, for the greateft degrees 
of coldnefs it chances to poffefs, 
rr. But though, I prefume, enough has been 
{aid to make it appear unlikely, that the earth 
fhould be the Primum Frigidum, yet I mutt in 
this diffent from the learned Gaffendus, that he 
thinks the earth, not only not to be the Pri- 


mum rigidum, but not to be naturaily cold 
any more than hot. For the infenfible parts 
of the earth, like thofe of other firm bodies, 
being heavy, and perhaps grofs, and either 
having no con{tant motion at all, or at leaft 
a far more remifs agitation, than that of our 
fenfories; it feems to follow, that the earth 
muft feem cold to us, unlefs it be, by the com- 
municated heat, or motion of fome extrinfick 
agent, put into a degree of agitation, that be- 
longs not to its nature. And for the like rea- 
fon I think it not improbable, that pure earth 
fhould in its own nature be colder, than either 
pure water, or pure air; fince the earth being 
a confiftent body, its component particles are 
at reft among themfelves, or at leaft moved 
with an almoft infinite flownefs; whereas 
water and air being fluids, their component 
particles muft be in a reftlefs and various mo- 
tion, and confequently be lefs remote from 
heat, which is a Itate, wherein the various agi- 
tation of the minute particles is more vehement, 

12. AnpDif thofe, that plead for the earth, 
had declared, that they meant not the pure or 
elementary earth, bue that part of the terref- 
trial globe, that is diftinét from the fea, and 
other waters, that make it up, and would have 
earth in that fenfe not to be the Primum Fri- 
gidum, but only the Summum Frigid, per- 
haps they might have a better plea for their 
opinion, than they can urge for theirs, who 
contend ‘for the water or the air ; efpecially, if, 
to countenance their opinion, this memorable 
obfervation be added, which I have met with 
among thofe navigators, that have had the 
greateft experience of the frigid zone ; for the 
Dutch, that failed thrice to Nova Zembla, and 
once wintered there, * affirm in their firft voy- 
age, that the higheft degrees of cold are not 
to be met with in the main fea, where yet men 
are moft expofed to the operations of the air, 
and of the water, but either upon the land or 
near it. That accurate geometrician and hy- 
drographer Fournier tell us, that in 1595, the 
Hollanders being intercepted by icy fhoals in 
the ftraight of Weigats, and meeting with cer- 
tain Mufcovites, demanded of them, whether 
thofe feas were always frozen ; and were an- 
fwered, that neither the northern fea, nor that 
of Yartary did ever freeze ; and that it was 
only that f{traight, with the fea contiguous to 
the fhores of fome bays and gulphs, that were 
frozen. Andour judicious author not only 
adds, that in effect all thofe, that fail into thole 
parts, relate, that all thofe lumps of ice are 
{uch as have been loofened, and fever’d from 
the iflands, and the rivers of the Samojeds and 
Tartars, but adventures to affirm in general 
terms, that itis certain, the main feas never 
freeze, and that it is but the confines, and 
fhores of fome of them, that are frozen. 

13. THat the water is the Primum Frigi- 
dum, the opinion of Ariffotle has-made it to 
be that of the fchools, and of the generality 

of 


* It was not the fea, nor the nearnefs unto the pole, butthe ice about the land, that letr and hindred us (as I 


faid before ; , for that as foon as we made from the land, and 


put more into the fea, although it was much farther north- 


ward, prefently we felt more warmth, and in that opinion our pilot Widiam Barents died, who notwithftanding 
the fearful and intolerable cold that he indured, yet he was not difcouraged, but offered to lay wagers with divers 


of us, that by Gad’s 
Gerat de Veer in Puchas, p. 474. 


help he would bring that pretended voyage to an end, ifthe held his courfe north-eaft from 


fit. 17. 


of philofophers, But } cam as little aequiefce 
in this opinion, as in the former, not finding 
it agreeable to what experience teaches us. 

14. For not to mention, that it would be 
very difficult to prove, that divers very cold 
bodies, as gold, and filver, and cryftal, and 
feveral other fufible ftones have in them any 
water at all, to which their coldnefs may with 
any degree of probability be afcribed ; nor to 
urge the arguments, that fome modern con- 
tenders for the fupreme coldnefs of the arr are 
‘wont to imploy ; not (I fay) to mfift on fuch 
things, I fhall content my felf to make ule of 
this obvious Dangusov of cold, that tm rivers, 
ponds, and other receptacles of water, the con- 
gelation begins at the top, where the hquor ts 
expofed to the immediate contact of the air; 
which fufficiently argues, thae the air ts colder 
than the water, fince it is able not only fenfibly 
to refrigerate it, but to deprive it of its fluidt- 
ty, and congeal it into ice: whereas if the wa- 
ter it felf were the Primum Frigidum, either it 
ought to be, at leaft as to the major part of 
it, always congealed, or we may juftly de- 
mand a reafon, why, when it does freeze, the 
glaciation fhould not begin in the ‘middle, or 
at the bottom, as foon as at thé top, if not 
fooner. And our arguments againft the pre- 
cedency of the water in point of coldnefs may 
be ftrengthened by this, that frofts are wont 
to be hardeft, when the air is very clear, and 
freeft from aqueous vapours; whereas in rainy 
weather, wherein fuch vapours moft abound, 
the cold is wont to befar moreremifs. To 
which we may add, what we lately delivered 
from the obfervation of navigators, that even 
in the frigid zone the main fea, where yet the 
water is in the greateft mafs, and fo moft like- 
Jy, as well as advantaged to difclofe its nature, 
never freezes, though the ftraits, and bays, 
and sulphs be frozen over; which argues, that 
the createft degrees of cold are rather to be af- 
fioned to the air, or to the earth, than to the 
water, which by the practice formerly mention- 
ed of the matters of the French falt-marfhes ap- 
pears to be (when it is of aconfiderable depth) 
fitter to preferve bodies from congelation, than 
to congeal them. Which inftanee I the rather 
repeat, becaufe it feems to argue, that the wa- 
ter isnot fo muchas difpofedto receive any very 
inten degree of cold at a remote diftance from 
the air. For though navigators tell us of ex- 
ceeding thick pieces of ice, yet, as we have al- 
ready elfewhere noted, we are not bound to 
believe, that the congealing cold has pierced 
any thing near fo much ag that thicknefs 
amounts to, from the fuperficies of the fea 
directly downwards: for though it were no 
great matter, fit did, in comparifon of that 
depth of the fea, which, though the water be 
naturally cold, the fharpeft air is unable to con- 
geal; yet we-have elfewhere proved, that thofe 
thick mafles of ice are not folid and intire 
pieces, but rather heaps of many flakes, and 
other fragments of ice, which running upon 
one another, or fliding under one another, are 
by the congelation of the intercepted water 
{and perchance half thawed fnow) as it were, 
cemented «ogether into mifhapes unwieldy 
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mafles : which conjecture agrees very well with 
that obfervation. of the ingenious captain Fames, 
which he delivers in thefe words : 

* Ir feldom rains after the middle of Septem- 
ber, but fnows ; and that fnow will not melt 
on the lands, nor fands: at low water, when it 
{nows (which it doth very often) the fandadre 
all covered over with it, which the half-tide 
carries officioufly (twice in twenty-four hours) 
into the great bay, which is the common ren- 
dezvous of it. Every low water, are the 
fands left clear, to gather more to the increafe 
of it. ‘Thus doth it daily gather in this man- 
ner till the latter end of Offoder, and by that 
time hath it brought the fea to that coldnefs, 
that as it fnows, the fnow will lie upon the 
water in flakes, without changing its colour, 
but with the wind is wrought together, and 
as the winter goes forward, it begins to freeze 
on the furface of it, two or three inches, or 
more in onenight; which being carried with 
the half tide, meets with fome obftacle (as 
it foon doth) and then it crumples, and fo 
runs upon tt felf, that in few hours it will be 
five or fix foot thick ; the half-tide ftill flow- 
ing, carries it fo faft away, that by Decem- 
ber it is grown to an infinite multiplication 
< of ice.” Thus far this navigator; to which 
I fhall add another paffage out of one of his 
countrymen, (Mr. Hud/ou, famous for the nor- 
thern difcoveries, that bear his name) by which, 
added to what has been elfewhere delivered to 
the fame purpofe, we may be invited to be- 
lieve, that the vaft hills and iflands of ice, that 
are to be met with about the ftraits of Weigars, 
and elfewhere, are not generated of the fea jt 
felf. * Iv’sno marvel (fays he, Purchas, lib, 3. 
* cap. 15. p, $79.) that there is fo much ice in 
the fea towards the pole, fo many founds 
and rivers being, in the lands of Nova Zem- 
lq, and Newland to ingender it, befides the 
coafts of Pecora, Ruffia, and Greenland, with 
‘ Lappia, as by proot [find by my travel in 
* thofe parts, 

15. Bur forall this, I think not fit, as does 
the ingenious Gaffendus, and fome others, to 
make the water indifferent, as to heat and 
cold. For, as I formerly noted concerning the 
earth, fo I muft now reprefent touching the 
water, that, ferting afide the heat of the fun, 
which is but adventitious, where it does ope- 
rate, and which leaves many vatt portions of that 
element, which it does not con{tantly reach, 
the infenfible parts of water are much lefs agi- 
tated, than thofe of-our fenfories temperately 
difpofed, and confequently may in regard of 
us be judged cold. For though water being a li- 
quor, I readily allow it avarious motion of its 
component corpufcles, (that being requifite to 
make a body fluid,) yet fuch an agitation, which 
is {ufficient for fluidity, may be, and often is, far 
more remifs, than that of the fpirits, blood, and 
other liquors of {6 hot a fanguineotis animal as 
man; as we fee, that urine, though after it has 
been long omitted, it continues afluid body, yet 
its parts are far lefs agitated, than they were, 
when it.came hot, and reeking out of thebladder, 

16. AnD upon thjs eceafion, I fhall add, 
what by inquiry Ihave learned, that (except 
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the parts fomewhat near the fuperficies of the 
water, which the heat of the fun, or the warmth 
of the neighbouring lower region of the air 
may give fume warmth to) the whole body of 
the fea is very cold: for being very well ac- 
quainted with one, that for fome time got a 
livelihood by going down into the bottom 
of the fea, to fetch up what could be recover- 
ed out of fhipwrackt veffels, I purpofely in- 
quired of him, what cold he felt under water ; 
and he more than once told me, that though 
near the top of the water the cold were very 
moderate, yet when he was neceflitated to de- 
fcend a great depth, he found it fo creat, that 
he could not very long fupport it. And par- 
ticularly he told me, that having occafion to 
defcend about twelve or fourteen fathom deep 
(which is nothing in comparifon of the depth 
of many feas) to faften ropes to the ordnance 
of a great fhip, that was {ome years fince caft 
away, near the coaft of one of the northern 
countries ; though he was not incommoded in 
point of refpiration, and though he felt no 
ather inconveniencies, that might diffuade his 
tarrying longer, yet the cold was fo great, and 
troublefome, that he was not able to endure it 
shove two or three hours, but was conftrained 
to remount to a milder, as well as higher re- 
I wifhed feveral times he had had with 
him a weather-glafs (for ordinary thermometers 
would on that occafion have been unfervice- 
able) to prevent fome little doubt, that might 
be made, whether the intenfe cold he felt 
might not be only and chiefly in reference to 
his body, which might be fo altered, and dif- 
pofed by this new briny ambient, as to make 
fuch a difturbance in the courfe or texture of 
his blood, as that, which makes aguifh perfons 
fo cold at the beginning of the fit, though 
the temperature of the ambient body continue 
the fame. But this is not the only perfon, that 
found the fea exceeding cold; for I remember 
Beguinus relates from the mouth of a Marfeil- 
lian knight, that was overfeer of the coral- 
fithirg in the kingdom of Tumis, that having 
uvon that coaft let down a young man, to feel 
whether coral were hard or foft, as it grew 
in the water, when this man was come about 
eight fathom, near the bottom of the fea, he 
felt it exceeding cold. ‘To which we fhall add 
the teftimony of a fober traveller J ofephus A- 
cofta, who tells us, ¢ That it is a thing re- 
‘ markable, that in depth of the ocean, 
¢ the water cannot be made hot by the 
‘ violence of the fun, as in rivers: finally 
« (he fubjoins) even as falt-petre (though it be 
‘ of the nature of falt) hath the property to 
cool water, even fo we fee by experience, 
that in fome parts and havens, the falt water 
doth refrefh ; the which we have obferved 
¢ in that of Callao, where they put the water 
© or wine, which they drink, into the fea in 
‘ flaggons to be refrefhed : whereby we may 
undoubtedly find, that the ocean hath this 
¢ property,-to temper and moderate the excef- 
© five heat.? For this caufe we feel greater 
heat at land than at fea, ceteris paribus, and 
commonly countries lying near the fea are 
cooler than thofe that are farther off. By all 
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thefe teftimonies,: it feems to appear, that both 
in very cold regions, and very hot, the deep 
parts of the fea feem to be very cold, the fun- 
beams being not able to penetrate the fea to any — 
great depth: for I remember, that having en- 
quired of the diverI lately mentioned, whe- 
ther he could difcern the light of the fun at 
any great diftance from the furface of the 
water, he anfwered me, that he could not; but 
as he went down deeper and deeper, fo he 
found it darker and darker, and that to a de- 
gree,that would fcarce have been expected in fo 
diaphanous a body as water is. 

17. Bur this fubmarine cold (if I may fo 
call it) though it be great and confiderable, is 
not fo intenfe, as to intitle water to be the Pri- 
mum Frigidum ; {ince as cold as our divers 
found it at the bottom of the fea, they did not 
find it cold enough to freeze the water, as the 
air often does at the top. 

18. THE next opinion, weare to confider, 
is that of the Stoicks of old, and adopted by 
the generality of modern philofophers, that are 
not Peripateticks, who -affert the air to be the 
Primum Frigidum: but being ere long more 
particularly to treat of the temperature of the 
air, we will referve till then to examine, whether 
it be cold of its own nature or not; but in the 
mean time, we fhall here take leave to guef- 
tion, whether it ought to be efteemed the Pri- 
imum rigidum, For not to mention, that 4 
riftotle, and the fchools, with many other 
learned men, think the air fo far. from being 
the coldeft of the elements, that they reckon 
it among the hot ones, becaufe I confefs their 
opinion is not mine, not to reprefent the heat 
of the air in the torrid zone, nor that by the 
generality of philofophers, the upper region of 
the air, which is believed to make incompa- 
rably the greateft part of it, is always hot, and 
the lower region is fo too, in comparifon of 
the middle, though the coldnefs even of this 
is not perhaps unqueftionable; not to urge any 
of theie things, I fay, I fhall in this place 
mention only two obfervations. 

19. THE one isthat, which I lately recited, 
touching the great coldnefs of the water in 
the deeper parts of the fea; for it is not eafy 
to fhew, how this great cold proceeds from 
that of the air, whole operation feems not (as 
may be judged by that little way that frofts 
pierce into the moift earth) to ‘reach very far 
beneath the furface of the water, (infomuch 
that captain ames, whoa had very good. 
opportunity to try, allows not, in cafe the ice 
be not made by accumulation, that the froft 
pierces above two yards perpendicularly down- 
wards from the furface of the water, even in 
the coldeft habitable regions.) And this will 
feem the more rational, if we confider, that 
in cafe the coldnefs of the fea proceeded con- 
ftantly from the air, as fuch, the cold would 
be greater near the furface, where it is contigu- 
ous to the air, than in the parts remoter from 
it; and yet the contrary may appear by the 
pafiages lately recited. 

20. Bur if it be objected, that this at beft 
can prove no more, than that the air is not 
the Primum Erigidum, notwith{tanding which, 
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it may be the Summum Frigiduin. For anf{wer, 
I muft proceed to my fecond argument, which 
will perhaps evince, that it is not that neither; 
for by the fame way of arguine,by which thofe, 
Iam now dealing with, endeavour to prove 
the air to be the coldeft body in the 
world, I fhall endeavour to prove, that it 
is not fo: for their grand, and (as far as I 
remember) their only confiderable argument is 
drawn trom experience, which fhews, that wa- 
ter begins to freeze at the top, where it is ex- 
pofed tothe air. But to this vulgar experiment 
I oppote that of mine, which I have often 
menuoned already to other purpofes, that by 
an application of falt and fnow, I can make 
water, that would elie freeze at the top,begin to 
freeze at the bottom, or at any fide I pleafe, 
and that much fooner than the common air, 
even in a fharp frofty night, would be abie 
to congeal it: and when in exceeding cold 
weather the ambient nocturnal air had reduced 
a parcel of air, purpofely included in a conve- 
nient glafs, to as great a degree of condenfa- 
tion as it could; I have more than once, by 
the external application of other things, been 
able to condenfe 1t much farther : which argues, 
that it is not the air as fuch, but fome adventi- 
tious frigorifick corpufcles (taking that term, 
as I doin this treatife, in a large fenfe) that 
may fometimes be mingled with it, which pro- 
duce the notableft degrees of cold, or upon 
whofe account the air produces them. And if 
thefe be duiy applied, water will be congealed, 
whether air comes to touch the furface of it or 
no ; nay, though bodies, which the air can 
never penetrate, nor congeal any of their parts, 
be interpoied, as may appear by the experi- 
ments formerly mentioned of freezing water 
included in glafs bubbles, and fufpended in oil 
of turpentine, and other uncongealed liquors ; 
and it is worth taking notice of by them, that 
conclude the air’s being the Primum Frigidum, 
from the watcr’s beginning to freeze at the top, 
where 1t is contiguous to the air, that it is 
there alfo, where the ice begins to thaw, 

21, Besipes the three opinions we have 
hitLerto examined, there is a fourth, that juftly 
deferves to be ferioufly confidered ; for the 
learned and ingenious Gaffendus is fuppofed, 
though I doubt how truly, to be the author of 
it;and though, according to his cuftom, he 
{peaks warily, and not fo confidently of it, 
yet in his Jaft writings he much countenan- 
ces It; yet fome eminently learned men, as 
well of our own, as of other nations, have refo- 
lutely enough embraced it. According then 
to thefe, the congelation of liquors, and the 
cold we meet with in the air, water, and other 
bodies, proceeds from the admixture of ni- 
trous exhalations, or corpufcles introduced into 
them : and as J have a great refpect for divers 
of thefe men’s perfons, fo Ilike very well, in 
their opinion, that they do not afcribe the 
fupreme degree of frigifactive vritue to the 
air itfelf, but to fome adventitious thing, that 
is mingled with it : but whereas they pitched 
upon nitre, as the grand univerfal efficient of 
cold, I confefs I cannot yet fully acquiefce in 


that tenet. For though I am not averfe 
Vou. I, 
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from allowing falt-petre to be one of thef: 
bodies, that are endued with a refrigerating 
power, and to be copioufly enough difperfed 
through feveral portions of the earth ; yet, for 
aught Iknow, there may be not only divers 
other caufes of cold, but divers other bodies qua- 
lified to be efficientsof cold, as wellasfalt-petre, 
_ 22. Ano firit, if cold be not a pofitive qua- 
lity, but the abfence of heat, the removing of 
calorifick agents will in many cafes fuffice to 
produce coid ; without the introduction of any 
nitrous particles into the body to be refrige- 
rated. Butbecaufe it is difputable, whether 
cold be a pofitive quality or no, we will urge 
this argument no further, till the controverly 
be decided; and till then, as it will remain 


not improbable, we propofe it as no other,. 


but procecd to the next. 

23. In the fecond place, I fee not as yet 
any proof, that the great cold, we have tor- 
merly mentioncd to be met with inthe depths 
of that vaft body, the fea, efpecially whcn it 
is greater elfewhere than nearer the top, where 
the air may better communicate its co!dnefs 
to it, muft be the effec of nitrous atoms, 
which muft certainly {warm in prodigious 
multitudes, to be able to refrigerate every drop 
and fingle particle of fo ftupendoufly vait a 
body as the ocean. Befides that I remember 
not to have found or known it oblerved, that 
nitre, efpecially in vaft quantities, reaches near 
fo deep in the earth, as thofe parts of the fea, 
that are found exceeding cold. And as the 
halituous part of nitre is more difpofed to Ay 
up into the air, than drive down into the 
fea ; fo we find no great documents of its hav- 
Ing its groffer and fenfible parts abounding in 
the fea-water, fince the cvaporations of that 
leaves not behind it falt-petre, but common 
falt. But thefe, though no light confiderations, 
are not thofe, that mott weigh with me. 

24. For, in the next place, Iam not fatif- 
fied with the experiences I find alledged to 
Prove, that it is by nitre, that the air and the 
neighbouring parts of the earth, and water 
(not to repeat the objections I lately borrowed 
from the fea) receive their higheft degrees of 
cold. For when Gaffendus and others tell us, 
that it is nitre refolved into exhalations, that 
makes the gelid wind, which refrigerates all 
things it touches, and penetrating into the 
water, congcals it; this, I fay, to me will feem 
precarious, until Gaffendus (or fome other for 
him) tells us, what experiments they are (which 
he feems in one place to intimate) that this 
new doctrine depends on: for I confefs, that 
for my part, J, who have perhaps had more 
Opportunity to refolve nitre, have feen no 
great feats, that the {teams of it have done, 
more than thofe of other faline bodies, in the 
production of cold; and the fpirit of nitre, 
which is a liquor confifting of the volatile 
parts of that refolved falt, not only does not 
(that I have obferved) appear to the touch 
to have confiderably, if at all, a greater ac- 
tual cold, than that of divers other liquors, 
but feems to have a potential heat, For 
whether or no the exhalations of nitre be able 
to congeal water into ice, I have formerly 
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obferved, that the fpirit of nitre or aqua fortis 
will diffolve 1ce into water, very near, if not 
altogether as foon as the {pirit of wine it felf ; 
which inflammable liquor is generally acknow- 
ledged to be in a high degree potentially hot. 
If Gaffendus did not mean fuch fteams of falt- 
petre as thefe, which I have been {peaking of, 
it had not been amifs to have fignified, what 
other kind of corpufcles of refolved nitre he 
meant, without leaving his reader to divine 
it: and if we may judge of other experiments, 
which we lately took notice, * that Gaffendus 
feems to intimate by that, which he fets down 
a little after, compared with that he had 
mentioned a little before ; I am not likely 
much to be convinced by them, but fhall ra- 
ther be tempted to fufpect, that learned man 
might be impofed upon by others to write 
that, as matter of fact, which he never had 
tried, and yet own not the having it by re- 
port. For whereas he feems to fay, that dif- 
folved nitre mingling itfelf with water, freezes 
it, and that in fummer; yet I muft freely 
profefs, that although fome other learned 
moderns teach the fame thing (but without any 
man’s avouching it, that I know, upon his 
own experience) I, who am no {ftranger to 
nitrous experiments, have never been able to 
produce, or fo fortunate, as to fee any fuch 
effet: and it is fomewhat ftrange to me, 
that chymifts, who make fuch frequent {fo- 
lutions of nitre, and oftentimes with lefs 
water than is fufficient to diffolve it all, fo 
that by confequence the proportion of the nitre 
to the water muft have run through almoft 
all the poffible meafures of proportion, fhould 
never fo much as by chance (as I can hear) 
have obferved any fuch matter. And that, 
which makes me thus interpret Gaffendus his 
meaning, (though in one of thetwo paflages, 
‘wherein he fets down this experiment, he 
‘mentions alfo fnow, or ice, to be added to the 
nitre) is, that in the firft of thofe two paflages, 


he afcribes the congelation to nitre alone, 


without fpeaking of either ice or fnow; and 
in the other place, not only his words feem 
to import, + that notwithftanding theaddition 
of the other ingredients, the corpufcles of the 
nitre expiring out of the mixture, and pe- 
netrating into the water, are they, that make 
it freeze; but the exigence of his difcourfe 
feems to require fiuch an interpretation : for 
to fay, it is the corpufcles of the nitre, that 
were harboured inthe ice or fnow, that freeze 
the water they invade, is no better than to 
bee the queftion. For befides that he ought 
to prove, that there are multitudes of the 
corpufcles of nitre lodged in {now and ice; 
befides this, I fay, fince thefe two bodies are 
faid to be water, before they were congealed, 
to grant what his explication fuppofes about 
ice and fnow, is to grant in effect, that nitre 
alone (without ice or {now) can turn water 
into ice, which is the thing, that experience 


warranted us lately to deny. And if this be 
all, that is meant by the experiment, the 
mixing of nitre with the ice, or the {now, will 
fignify very little,.to evince what fhould be 
proved. For, if inftead of nitre you take 
fea-falt, or the fpirit of falt, nay, the inflamma- 
ble part of wine, the experiment will fucceed ; 
and yet I think Gaffendus would not have the 
corpufcles of thefe bodies to be frigorifick, like 
thofe of nitre ; which yet they may be proved 
to be by the fame argument, which is imploy- 
ed to fhew, that the corpuicles of the nitre, 
which is added asa diftinét ingredient to the 
ice, or to the fnow, are the efficients of the 
congelation, 

25. Havine thus examined Gaffendus his 
experiments, we will now, as our next and Jatt 
argument touching this fubject, fubjoin our 
own, as far as we can find any of them among 
our notes; fome of which follow in thefe 
words, 

26. [As cold as they think falt-petre to 
be, who teach its fpirituous parts to be the 
grand and catholick efficients of cold, yet we 
found, that it would diffolve ice readily e- 
nough, as well as fea-falt, 9c. are wont to do, 
as we collected from this, that roch’d petre 
mingled with ice would freeze the vapours 
wandering in the air to the outlide of the 
fingle phial, wherein we made the experiment, 
which the ice alone would not have done; and 
having placed fome groffer beaten nitre (of the 
{ame parcel) in little heaps here and there upon 
plates of ice, we manifeftly found them to 
fink into the ice, which argued their diffolv- 
ing it; and having put fome of it upon a 
thick and {mooth piece of ice, we found, that 
it had pierced a hole quite through it, whilft 
the furrounding part of the ice remained of 
a good thicknefs. ] : 

27. [WE took a large fingle phial, almoft 
full of water, and put it into as much roch’d 
petre, as by keeping it a good while by the 
fire’s fide, we could diffolve in it ; of which 
one mark was, that there remained a pretcy 
deal of falt intire at the bottom of the liquor : 
this being expofed to the air, during an ex- 
tremely fharp night, and a good part of the 
day, the folution was frozen fo hard to the 
very top of the liquor, that having broken 
the glafs, we could hardly break the included 
mafs. But at the bottom there appeared fome 
liquor, with cryftals of nitre well figured, that 
feemed to have fhot in it, and argued the water 


tobe fufficiently impregnated with the falt.] 


28. [As for the fpirituous parts of nitre, fo 
far forth as their temper, as to heat or cold, 
can be judged by diftillation, and by weather- 
glaffes, they are not actually more cold than 
fome other liquors, and appear rather to be 
potentially hot, than cold ; at leaft, they feem 
indifpofed to turn water into ice, fince we have 
tried, that the fpiric of nitre will readily e- 


nough turn ice into water. ] 
a 29. THESE 


* Gafendi Phyf. Lib. 6. Set. 1. pag. 399. De qualitatibus rerum——ac addi quidem fortaffis poteft, precioua frigoris [e- 


ming, fi que conftant, potiffimum ex frigorificis atomis abire in hali nitrum corpora i 
halinitrum, quin et penetrando in aquam, ipfam congelet, et univerfa a fe contatta refrigeret, et ab 
gelidum fen frigidum ventum, fed res pendet ex variis, que non 

Tt b. pag. 400. Quomodo poffint corpufcula nitri in aquam i 
aftatem etiam congelare, dum nitrum nivi glacieive detrite commiftum lagene circumponitur, 


trant in aquam content am. 


gue ipfis affinia, quando experimur non exfolui 
esndo in halitum erect 


poffunt hoc loco commemorari, experi mentis. 
nfift illam preter modum adeo frigidam reddere, imo et per 


ipfegue preter corpus lagene pene-. 


Tit. 17. 


29. THeEse three foregoing notes fhew, 
that falt-petre is no fuch wonderfully cold 
body, but that thereare others colder, as be- 
ing able to freeze water, which nitre could 
not congeal, Nay, they manifeft, that nitre, 
which is faid to be the efficient of ice, does 
thaw and diffolve it, and fo feems, at leaft in 
reference to it, to be rather hot than cold. 

30. I fhall add now one note more, to fhew 
it does not always make water fo much as 
equally cold with the common air ; the expe- 
riment I find thus recorded. 


31. [We took a fealed weather-glafs, and 


by a little pulley faftned to a frame, fufpended 
it ina folution of roch’d-petre, as ftrong as 
we could make it, without heat ; as appeared 
by a pretty quantity of nitre, that had conti- 
nued fome days undiffolved in the veffel, 
which was a beer-glafs, with a fat bottom. 
After the ball of the weather-glafs had been 
fufpended in this liquor, to try, whether the 
ambient air were not at this time colder than 
the liquor, (it being a cloudy and windy day, 
and betwixt the hoyrs of 11, and 12.) though 
both the weather-glafs and it had ftood fome 
days in the place ; I lifted up the glafs out 
of the water by the ftring it hung by, that I 
might not touch it with my warm hands, and 
found the liquor in the glafs to defcend by de- 
grees, about two divifions (which were eighths 
of an inch ;) and then by the ftring lifting up 
the weather-glafs, and putting again the folu- 
tion of nitre under it, the included liquor 
was impelled up again two divifions, and fome- 
times two divifions and a half: for to fatisfy 
my felf the more fully, I repeated the experi- 
ment feveral times, and obferved, that the in- 
cluded liquor ufually afcended the firft divi- 
fion fo fait, that the eye could perceive its 
progrefs, and ‘that the afcent upon the im- 
merfion in the diffolved nitre was difcernibly 
quicker than the defcent, upon the removal 
of the weather-glafs into the open air, though 
the fpace both of the one and of the other 
were about, either two divifions, or two divi- 
fions and a half.] | 

32. Ir it be here demanded, what then J 
think of the frigifactive virtue of nitre, I muft 
anfwer, that I have not yet fully fatished my 
felf concerning it: but thus mych I am not 
willing to deny, that among divers other bodies, 
that upon feveral occafions exhale from the 
terreftrial globe, thofe corpufcles, that are of a 
nitrous nature, may be for the moft part well 
qualified to refrigerate the air. And I am not 
indifpofed to think, that there may be ftore of 
little faline bodies of kin to nitre, that (efpe- 
cially at certain times) rove in great multitudes 
to and fro, in fome parts of the atmofphere ; 
but that this aérial falt, which fome moderns 
call volatile nitre, fhoyld- be true and perfect 
falt-petre, 1s more than I am fure of, and that 
this falt alone fhould be the Summum Frigidum, 
is more than as yet I am convinced of ; efpe- 
cially, fince, for aught I know, there may be 
in the bowels of the earth, (whence I have {een 
many concretes digged out, whofe very names 
and outfides are for the moft part unknown, 
even to chymifts themfelves) divers other bo- 
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dies befides falt-petre, whofe fteams may have 
a power of refrigerating the air, as great in 
proportion to their quantity, as thofe of fale- 
petre, And fince common falt in artificial gla- 
clations is found to cooperate as powerfully as 
falt-petre it felf; and fince it is undeniably a 
body, of which there is a vaft quantity in the 
terreftrial globe, and which by reafon of the. fea, 
where it abounds, is exceedingly diffufed ; I fee 
no great reafon, why we may not as well efteem 
that kind of falt among the catholick ef- 
ficients of cold, and the rather, becaufe that the 
{malleft corpufcles our eye difcerns of fea-falt, 
are wont to be, (though not exaétly) of a cu- 
bical figure: which is that figure, Philoponus 


‘informs us, the great Democritus of old (juftly 


admired by Gaffendus) affigned to the atoms of 
cold ; whereas, according to Gaffendus himfelf, 
the corpufcles of nitre, at leaft as far as fenfe 
has informed us, are not the moft convenient- 
ly fhaped to produce cold, fince he labours to 
fhew, that the figure of frigorifick atoms is to 
be tetrahedrical or pyramidal : whereas the 
cryftals, or grains, great or fmall, into which 
good falt-petre fhoots, are wont to be priffma- 
tical, having their bafe fexangular. But to re- 
turn to what I was faying concerning the con- 
gealing of water with ice, I fhall fubjoin, that 
the fame experiment countenances my conjec- 
turing, that oftentimes it may not be emana- 
tions of one falt, or other body, but a peculiar 
and lucky conjunction of thofe of two or more 
forts of them, that produces the intenfe de- 
gree of cold ; as we fee, that ice and {now them- 
felves haye their coldnefs advanced (as to its 
effects) by the mixture either of fea-falt or 
nitre, or {pirit of wine, or any other appropri- 
ated additaments, Nay, I may elfewhere have 
occafion to fhew, that actual cald may be 
manifeftly promoted, if not generated, by the 
addition of a body, that is not aftually cold. 
But to all this I muft add, that I doubt, whe- 
ther any of thofe faline or terreftrial expirations, 
either fingle or conjoined, be the adequate 
caufes of cold ; fince, for aught I know, there 
may be other ways of producing it befides the 
introduction of frigorifick, whether atoms or 
carpulcles, af which we may have occafion to 
take fome notice hereafter. In the mean time, 
having difcourfed thus long againft the ad- 
mitting a Primum Frigidum, 1 think it not 
amifs to take notice once more, that my de- 
fign in playing the {ceptick op this fubjedt, is 
not fo much to reject ather men’s probable 
opinions of a Primum Krigiqum, as abfolute- 
ly falfe, as it is to give an account, why I look 
upon them, as doubtful, 


TITLE XVI, 


Experiments and obfervatians touching the cold- - 


nefs and temperature of the asr. 


1. HAVE hewn in the former fection, 
that the air is not the Primum rigidum ; 

but yer I cannot readily yield my affent to the. 
gpinion of the learned Geffendus, and fome 
others, (who have written before and fince 
him) that the air is of itfelf indifferent ; thar is, 
neither cold, nar hot, but as:it happens to . 
made 
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made either the one or the other by external 
agents. For if we take cold in the obvious 
and received acceptation of the word, that is, 
for 2 quality relative to the fenfes of a man, 
whole organs are ina good or middle temper, 
in reference to cold and heat; I am_ hitherto 
inclinable to think, that we may rather attri- 
bute coldnefs to the air, than either heat, or 
a perfect neutrality as to heat and cold. For 
to make a body cold as to fenfe, it feems to be 
fuficient, that its minute corpufcles do lefs 
agitate the {mall parts of our organs of feel- 
ing, than they are wont to be agitated by the 
blood, or other fluid parts of the body; and 
confequently, if fuppofing the air devoid of 
thofe calorifick and frigorifick atoms, to which 
the learned men, I was naming, afcribe its heat 
and cold, it would conftitute a fluid, which 
elther by reafon of the minutenefs of its parts, 
or their want of a fufficiently vehement motion, 
would lefs affect the fenfory of feeling, than 


the internal liquors and fpirits of the body are 


-wont to do, and fo it would appear actually 


cold. Nor is it neceflary, that all liquors, 
much lefs all fluids, fhould be as much agitated 
as the blood and vital humours of a human bo- 
dy, as we fee (to omit what in the laft fection 
is mentioned about newly emitted urine, and 
to {kip other obvious inftances) in thofe fifhes 
and other animals, whofe blood and analogous 


_ juices are always, and that in the ftate, which 


paffes for their natural ftate, actually cold to 
ourtouch, And J fee no fufficient reafon, why 
we fhould not conceive the air even in its na- 
tural ftate, (at leaft as far forth as it can be 
faid to have a natural ftate) to be one of the 
number of cold fluids. For as to the main, if 
not only, argument of Gaffendus, and others, 
namely, that as we fee the air to be eafily heat- 
ed by the action of the fun, or the fire, fo we 
fee it as eafily refrigerated by ice, and fnow, 
and northerly winds, and other efficients of 
cold, and that heat and cold reign in it by 
turns in fummer and in winter ; this only 
proves, what I readily grant, that the air is eafily 
fufceptible at feveral times of both thefe con- 
trary qualities; but it doesnot fhew, that one 
is not more connatural to it than the other ; 
as we fee, that the water may be eafily de- 
prived of its fluidity by the circumpofition of 
{now and falt, and reduced to be fluid again by 
the fun, or the fire; and yet, according to 
them, as well as to others, fluidity, not firm- 
nefs, is the natural quality of water. But this 
is not that, which I lay moft weight upon ; for 
I confidered, that it is manifeft, and acknow- 
ledged by thefe learned men themfelves, that 
the heat of the air is adventitious to it, and 
communicated by the beams of the fun, or of 
the fire, or by fome other agents naturally 
productive of heat, as well in other bodies as 
the air. And it is alfo evident, that upon the 
bare abfence, (for aught elfe, that appears) 
of the fun, or extinction of the fire, or re- 
moval of the other caufes of heat, the air will, 
as it were, of its own accord, be reduced to 
coldnefs. Whereas, that there are {warms of 
frigorific atoms diffufed through the air, from 
which all its coldnefs proceeds, is but an hy- 
. I 


pothelis of their own, far from being manife! 
in itfelf, and not hitherto, that I know of, 
proved by any fit experiment, or cogent rea- 
fon. And though in fome cafes I am not ad- 
verfe to the admitting fuch corpufcles, as may 
in a fenfe be ftyled frigorific, yetI fee not, 
why we fhould have recourfe to them in cafes, 
where fuch a bare ceffation, or leffening of 
former motion, as may eafily be afcribed to 
manifeft caufes, may ferve the turn, as to a 
fenfible, (for I now confidernot the cautes of thic 
intenfer) coldne{s in the air, without taking 
them in. And the opinion, I incline to, has 
at leaft this advantage, that the air feems to 
be as rightfully termed cold, as iron, marble, 
mercury, cryftal, falt-petre, and fuch other 
bodies, which men unanimoufly look upon as 
fuch ; there being none of thefe, to which the 
argument imployed againft the coldnefs of the 
air, 1s not applicable, fave that the air being a 
fluid of a loofer and finer texture, does fooner 
receive and lofe the impreffions of heat and 
cold. And yet if a block of marble, for in- 
{tance, or aniron bullet, were removed into 
one of thofe empty {paces, that Gaffendu:, and 
{ome others, fuppofed to be beyond the bounds 
of this world, I fee not, why it fhould not be 
rather cold, than either warm, or in a ftate of 
perfect neutrality ; fince when the corpuicles 
of heat and thofe of cold had extricated them- 
felves, and were flown away into the neigh- 
bouring vacuum, the component particles of 
the ftone or metal, whofe implicated texture 
would hinder their diffilition, remaining much 
lefs agitated than our organs of feeling are by 
the warm blood and fpirits, that vivify them, 
muft, if apphed to thole fenfories, appear 
cold. 

2. I SHALL not, upon this fubject, fpend 
any farther difcourfe, fince perhaps the dilpute 
either may be, or at leaft may eafily be made 
verbal ; for in cafe thofe I argue with, fhould 
fo explain their opinion, as not todeny, that 
in Its own nature the air, left to itfelf, may 
be reputed cold in reference to the fenfories of 
men, who are warm animals ; but fay, thac 
neverthelefs, comparing it indefinitely to other 
than human bodies here below, it is fo eafily 
fufceptible of both the contrary qualities, that 
neither of them feems predominant in it, anc 
that when it is confiderably either cold or hor, 
it is made fo by adventitious agents; I shall 
not much contend with them, efpecially if it 
can clearly be made out, that there are ¢reat 
quantities of fuch cold fpirits, as Cad.eus and 
Gaffendus fappofed to be univerfally productive 
ot cold (more or lefs) in all bodies, where they 
get admiffion : but of thefe cold fpirits more 
perhaps elfewhere ; our principal bufinefs in 
this fection being to deliver experiments and 
obfervations; and becaule we fhall mention but 
few of the former fort, we will difpatch them 
firft. 

[3. November the 20th, 1662. we took a 
weather-glafs, filled to a convenient height, 
with well-rectified {piritof wine, and hermeti- 
cally fealed : this we inclofed in a glafs receiver 
of a cylindrical form, of about two inches 
diameter, and abour a foot anda half high, 
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and having cemented on the receiver, we let 
it alone for fome hours, that it might be per- 
fetly cool. Then drawing out the air, and 
watching it narrowly, we obferved, that the 
Fiquor in the weather-glafs defcended a little, 
though but a very little, upon the firft exfuction 
of the air, and a little, though it feemed fome- 
what lefS, upon the fecond ; but afterwards we 
did not find it fenfibly to defcend. This fub- 
fidence of the liquor, in all amounting to about 
the lenoth of a barley-corn, we attributed to 
the ftretching of the glafs by the {pring of the 
included air, when the ambient was with- 
drawn ; and accordingly, upon our allowing 
a regrefs to the excluded air, we faw the fptrit 
in the thermometer rife about. half a barley- 
corn’s length to the place, whence it began to 
fubfide. Afterwards we fucked out,and letinthe 
air of the receiver, as before,with likefuccefs, as 
to the defcent and remounting of the liquor. 

4. N. B. We tried with a very hot hand- 
kerchief applied to a convenient place to the 
outfide of the receiver, whether the included 
weather-clafs would receive impreffions from 
it, the air, that was wont to be intermediate, 
being removed ; but we did not find the li- 
quor in the weather-gla{s fenfibly to {well, 
either by this way, or by cafting upon it the 
concentrated beams of a candle trajected 
through a double convex-glafs. But when 
the air was re-admitted into the cavity of the 
receiver, then the fame handkerchief, heated 
afrefh, and applied, made the fpirit of wine 
fenfibly, though but little more, to afcend : 
of which, yet it feemed fomething difficult, by 
reafon of the nicety of the experiment, to efti- 
mate with any thine of certainty the caufe.] 
So that upon the whole matter, till the experi- 
ment be repeated in air of differing tempers, 
to verify, whether it was the withdrawing of 
the wonted preffure, or the recefs of the fub- 
{tance of the air, that made the liquor included 
in the thermofcope fubfide, and till the expe- 
riment be repeated with the further obferva- 
tion of other circumftances, (which reiteration 
of the trial we intended, but were by inter- 
vening accidents hindered) the recited experi- 
ments will not afford much more than good 
hints towards the difcovery of the temperature 
of the air. 

I Have elfewhere * taken notice, that air, 
iricluded in veffels fufficiently {trong and well 


7 clofed was not fenfibly or at leaft confidera- 


bly condenfed by cold ; but when the air was 
not fo included, as not to be in forme part or 
other expofed to the preffure of the outward 
air or atmofphere, it would then by a degree 
of cold, capable to freeze water, be manifeftly 
reduced into a lefs room. But how much this 
contraction or condenfation of the air may a- 
mount to, I did not there fubjoin, nor has the 
meafuring of it been, that I know of, attempt- 
ed by any man. Wherefore we thought fit 
to endeavour fomething in this kind, of which 
wé fhall annex a brief account, whereby it will 
dppear upon the whole matter, that in the 
climate we live in, the cold does not fo confi- 
derably.condenfe the air, as moft men feem to 
have hitherto imagined. 
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6. Anp firft, it will not be amis to inti- 
mate, that among other ways we tried to mea- 
fure the fhrinking of the air by fealing it up in 
glaffes furnifhed with long and very flender 
{tems, that by breaking off the tips of thofe 
glaffes immerfed under water, when by the 
cold air of a frofty night, or the circumpofition 
of fnow and falt, the included air was’ highly 
refrigerated, the water might (by the preffure 
of the atmofphere upon it) be impelled into the 
cylindrical cavity of the broken glafs, and by 
its greater or leffer afcent therein fhew, how 
much the internal air had been made to fhrink 
upon the account of thecold. But this way, 
for reafons too long to be here deduced, we 
found troublefome and difficult to practife with 
any thing of certainty. Nor did we ever, that 
I remember, by this way, bring the refrigerated 
air to lofe above a 3oth part of its former 
dimenfions. 

7. We would have tried alfo to meafure 
the condenfation of the air by the afcent of 
water into the {tem of a bolt-head, fo invented, 
that the orifice of the ftem might be under 
the furface of the water, and the bolt-head 
kept erected. But this way we difapproved, 
becaufe it was likely (and indeed we found it fo 
by experience) that the external air would firft 
freeze the uppermoft part of the water con- 
tained in the ftem, and thereby hinder its af- 
cent, and perhaps occafion the burfting of the 
lower part of the faid ftem. 

8. WHEREFORE, though for want of a fuf- 
ficient quantity of fome liquor, that would 
neither freeze like water, and aqueous bodies, 
nor congeal like common oil, and the like unc- 
tuous juices, we found it for a while fomewhat 
difficult to practife the experiment ; yet be- 
thinking ourfelves of the indifpofition, that 
brine has to congelation, we made fo ftrong 
a brine with common fait, that with it (and, as 
I remember, with oil of turpentine alfo, of 
which we chanced to have fome quantity by 
us) we made diverstrials, of which.I had two 
among our collections, which we fhall here 
fubjoin ; whereof the one informs us, that an 
egg being inverted into falt water, the cold of 
a frofty night made the air fhrink in the pipe 
near five inches ; and the other (which is the 
accurateft I meet with among my collections) 
gives me this account, that January the 29th, 
the air extended into 2057 fpaces, was by 
the cold of the fharp and frofty night con- 
tracted into 1965 fpaces; fo that in ex- 
extraordinarily cold weather, the moft we 
could make the air lofe of its former dimen- 
fions by the additional cold of the atmofphere, 
was a twenty-fecond part, and a little more than 
a third. And this was the greateft condenfa- 
tion of the air, that we remember ourfelves to 
have obferved, though we were fo careful, as 
after we had placed marks, where the incon- 
gealable liquor reached into the pipe, that 
when the internal air was expoféd abroad to 
the cold, we caufed fervants to watch, and 
from time to time to take notice (by 
placing marks) of the various afcents of the 
liquor, efpecially early in the morning, left 
we fhould omit taking notice of the greateft 
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contraction of the air; which omiffion (by reafon 
that the coldnefs of the ambient air does often- 
times begin tobe remitted before we can feel itto 
befo) is not eafily avoided without watchfulnefs. 

g. Bur having thus obferved the conden- 
fation of included air by the natyral and un- 
affifted cold of the external air, we thought 
fit to profecute the trial fomewhat further; and 
in regard we conceived the cold of a mixture 
of fnow and faltto be far more intenfe, than 
that of the meer ambient air alone, we endea- 
voured to meafure, as near as we could, 
how much the one exceeded the other, And 
though we found, that by profecuting the late- 
ly mentioned trial in the glafs-egg, by the ap- 
plication of ice and falt to the elliptical part 
of the veffel, the liquor rife by our eftimate 
near four inches more (than thofe five, which 
it had rifen already, upon the account of the 
refrigeration of the included air by the bare 
cold of the external ;) yet by profecuting the 


. other experiment (made the 29th of Fanuary) 


at the fame time, when we were making it, 
we did fomewhat more accurately determine 
the matter. For by applying ice and falt to 
the ourfide of the veffel, we found, that the 
included air was contracted from 1965 {paces, 
to which the cold of the ambient air had re- 
duced it, into 1860 fpaces; fo that the circum- 


ed of him belonging our prefent purpofe, that 
by the help of a journal he kept, ‘he called to 
mind, that upon the coaft of Greenland he had 
obferved it to fnow all midfummer night ; 
which affirmation of fo credible a perfoa 
imboldens me to add fome other relations, 
which I fhould elfe have fcrupled at. 

13, Mr. Logan, an Englifh merchant, that 
wintered at Pecora, one of the northern towns 
of Mufcovy, relates, that being there at a 
great falmon-fifhing, there happened about the 
clofe of Auguff (which in many countries is 
wont to be the hotteft time of all the year) 
fo ftrong a froft, which lafted till the fourth 
day, Purchas, lib. 4. pag. 542. ‘ That the 
¢ Ozera was frozen over, and the ice driving 
‘ in the river to and again, broke all the nets ; 
‘ fo they got no falmon, no not fo much as 
© for their own victuals.’ 

14. Caprain G. Weymouth mentions, that 
in Fuly, though he was not near,the latitude of 
Nova Zembla, much lefs of Greenland, yet fail- 
ing in a thick fog, when by reafon of the dark- 
nefs it' occafioned, Purchas, pag. 811. * he 
‘ thought good to take in fome of his fails ; 
‘ when his men came to hand them, they 
© found their fails, ropes, and tacklings fo 
© hard frozen, that it did (fays he) feem very 
‘ ftrange unto us, being in the chiefeft time of 


¢ Summer. . 

15. In the fifth voyage of the Englith to me vy- 
Cherry Ifland, which lies betwixt 74.and 75 de- es are ex- 
grees of latitude, they obferved, that the wind bli So 
being at North-eaft upon the 24th of Fuly , © ity. cap.13. 
‘ "froze fo hard, that the ice did hang on their and this 
‘ clothes.” And in the feventh voyage (which £4/*s¢ * 


pofition of ice and falt did as much, nay 
fomewhat more, condenfe it, after the meer 
cold of the external air had contracted it as 
far as it could, than the bare, though intenfe, 
cold of the ambient air could condenfe it at 
firft ; and the greateft degree of adventitious 
cold we were able to give, by the help of na- 


ture and art, did not make the air expofed to 
it lofe a full tenth part of its former dimen- 
fions. On which occafion it may not be un- 
worthy obfervation, that there is no greater 
difparity betwixt the proportion, in which 
the cold was able to condenfe the air, and 
that, wherein the cold was able to expand 
water. | 

1g. This is all that at prefent I think fit 
to fay, concerning the intereft, that winds ma 

have in the temperature of the air. And 
therefore I will now proceed to thofe other 
particulars, wherewith J nat long fince faid, 
that J intended to clofe up this fection ; and 
I might on this occafion fubjoin many things, 
byt partly hafte, and partly other confidera- 
tions will confine me to thofe, that relate to 
the effects of cold upon the air in a more 
general way. _ 

11. Anp finft, we will obferve, that cold 
may hinder, in an almoft incredible meafue, 
the warming operatiqn of the fun upon the 
air, not only in the hotteft part of the day 
(for that may fometimes happen, even in our 
climate) but at feveral times of the day, even. 
in, the heat of fummer.. 

12, I remember I once accidentally met 
with an intelligentand, fober gentleman, who 
had feveral times failed, upon the frigid: zone,, 
and though an intervening accident {¢para- 
ted us fo fuddenly, that I had not. gpportu- 
nity. to. abtajn, from, him. the ‘refolution. of 
above. two or three queftions. ;, yet; this I leam- 
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they mention, Purchas, pag. 564. that on the 
14th of July, ¢ the wind being northerly, they 
‘‘had both fnow and froft.’ . | 

16. The next thing, that we fhall take notice 
of, is the degree of cold, which the efficient 
caufes of that quality, whatever they be, are 
able to produce in the air ; but of this we muft 
not here treat indefinitely, the ftrange effects 
of cald upon other bodies being moft of them 
preduced by the intervention of the cold firft 
diffufed in the air, and thofe are treated of 
in a diftinét fection : wherefore we fhall now give 
two or three inftances of the fudden operations 
of the cold harboured:in #he air. -. 

Tue formerly mentioned Englith ambaffa- 
dor into Rufia, Dr. Fletcher, gives us two 
inftances very memorable to aur prefent pur- 
Pele: Purchas, PAE. 415: © When you pafs 
‘ (fays he) out of a.warm room into a cold, 
‘ you will fenfibly feel your breath to wax 
‘ ftark, and even ftifling with the cold, as you 
‘ draw it in and out.” So powerfully and 
nimbly does the intenfely refrigerated air work 
upon the organs of refpiration. 

" fAnp whereas a very credible perfon, now 
chief phyfician tothe Ruffian emperor,, being afk- , 
ed hy me concerning the truth of what is report- 
ed fametimes ta happen at Majcow, and 1s re- 
puted the ee proof, that is readily ob- 
fervable of the extreme coldnefs of the air, af- 


was made three yéars after, ) to the fame ifland, ta 


-fured me, that. he himfelf faw the: water thrown 


up into the air fall down actually congealed © 
3 into 
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into ice ; Dr. Fletcher confirms this report. ] 
For our ambaffador alfo fays, Purchas, pag. 414. 
‘ That the fharpnefs of the air-yyou may judge 
‘ of by this, for that water dropped down, or 
‘ caft up into the air, congealed into ice, before 
‘ it come to ground.? AndI retnember, that 
inquiring about the probability of fuch rela- 
tions, he anfwered me, that being at the fa- 
mous fieze of Smolenfko in Ruffia, he obferved 
it to be fo extremiely cold in the fields, that 
his fpittle would freeze in falling betwixt his 
mowyth and the ground ; and that if he fpit 
againft a tree, or a piece of wood, it would 
not ftick,, but fall to the foot of it. 

17, Amone the phenomena of cold; réla- 
ting to the air, I endeavoured to obferve, 
whether, upon the change of the weather from 
warm or mild to cold and frofty, there would 
appear any differenceof the weightof theatmo- 
{phere by its being plentifully furnifhed with a 


‘new ftockof fuch frigorifick corpuifeles, as feveral 


of the modern philofophers afcribe its coldnefs 
to : but though I feveral times obferved by com- 
paring a good barometer (and fometimes alfo 
unfealed weather-glaffes, furnifhed one with a 
tincted liquor, and the other with quickfilver) 
with a good fealed weather-glafs, furhifhed 
with pure {pirit of wine, that, upon the coming 


-in of clear and frofty, weather; the atmofphere 


would very early appear fenfibly heavier than 
before; and coritinue fo, as long as the cold and 
clear weather lafted., yet by.reafon offome con- 
fiderations and trials, that bred fome ftruples 
in me, I refer, the matter to mhore frequent and 
{afting obfervationts, than I yet have been able 
to make ; in which it will .concern thofe, that 
have a mind to profecute fuch trials, riot only 
to confider, whether or no the increafed gra- 
vity of the atmofphere may not proceed from 
fome other caufe, than the coming of ffigori- 
fick atoms into the ajr ; but to have a fpeci- 
alcare, that their barofcopes be more carefully 
freed from the air, that is wont to lurk in 
quickfilver it felf, as well as other liquors, than 
thofe, inthe mdking of the Torricellian experi- 
ment, tubes ufually are, left that air getting 
up into thedeferted part of the tube, do, by 
ifs expanfion and contraction, ‘obtain an un- 
{ufpected intereft in the rifihg and falling of 
the f{ubjacent mercurial cylinder, and fo im- 
pofe upon them. 

18. ANOTHER effect, that the cold, efpecial- 
ly in northern countries, has oftentimes upon 
the atmofphere, is, the making the air more or 
Tefs clear thari ufually it is. For in the northérn 
voyages, the feamen frequently complain of 
thick and lafting fogs, whofe caufes I fhall not 
now confider, but fome help to guef$ at thém 
may be given by what we are about to add ; 
namely, that it frequently happens, on the con- 
trary, that when the cold is very intenfe, the 
air gtows much clearer than at other times, 
probably becaufe the cold. by condenfine 
precipitates the vapours, that thicken the 


_ air, and by freezing the furface of the earth, 


keeps in the fteams, that would elfe arife to 
thicken the air. Not to difpute, whether it 
may not alfo fomiewhat reprefs the vapours, 
that would be afforded by the water it felf, 
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fince fome of our navigators obferve, that even 
when it was not celd enough to freeze the 
furface of the féa, it would fo far-chill and in- 
frigidate it, that the fnow would lie on it with- 
out melting, 

1g. I remember 4 Sweds/h extraordinary am- 
baffador, and a very knowing perfon, whom 
I had the honour to be particularly acquairited 
with, would fay, when hé faw 4 froity day 
accompanied with great clearnefs, that it then 
looked like a Stwéaih winter ; where, when once 
the frofty weather is fettled, the fky is wont for 
a very long time to be Very férene and pleafant, 
and here in England we ufually obferve the 
fharpeft frofty nights to be the cleareft. Buc 
to confirm our obfervation by a Very remark- 
able inftance, I fhall borrow it from a naviga- 
tor very curious of celeftial obfervations ; which 
circumitance I mention to bring the eteater 


credit to the followinp ebférvation of Captain 


James, which in his journal; pag. 52. is thus de- 
livered: * The thirtieth afd one ahd thit- 
‘ tieth of January, theré appeated ih the be- 
‘ ginning of the night more ftars in the fit- 
‘ mament, than ever I had before feen by two 
‘ thirds. I could fee the cloud in Cahcer 
‘ full of fimall ftars.? 

20. To determine what effect the coldnefs 
of the air may have upon the refraétions of 
the luminaries and other ftats, I look upon 
as a work of no fmall difficulty, and that 
would requiré much confidération as well as 
time: wherefore [ thall only add two or three 
narratives, fuppliéd me by navigators, with- 
out adding at prefent any thing to the mat- 
ters of fact. 

21. The firft is that famous obfervation of 
the Dutch in Nova Zembla, who take great 
pains to evince by feveral cifcumftances, fome 
of them highly probable, that they were not 
miftaken in their account of time ; according 
to which, they concluded, that they faw the 
fun, whom they had loft fight of eleven weeks 
before, about fourteeh days fooner than he 
ought to have appeared to them : which dif- 
ference has been, for aught I know to the con- 
trary, by all that havé taken notice of it, af- 
cribed to the ftrangely gfeat refraction in that 
celid and northern air. 

22. Awp asfor that other extremely cold 
country, where Captain Fames wintered, it ap- 
pears by his journal, that he there made divers 
celeftial, and other abfervations, which_ gave 
him opportunfty to take noticé of the refrac- 
tion; and he feems to complain, that he found 
it very great, though among the particulars he 
takes notice of, there are fome, that feém not 
very ftran'ge, nor aré theré any, that are near fo 
wonderful, as that newly mentioned of the 
Hollanders in Nova Zembla ; however in regard 
of the extreme coldnefs of the winter air in 
Charleton Ifland, it may be worth while to take 
notice of the following paffages out of his jour- 
nal, fince they may at leaft help us to conjec- 
ture, what is not to be expected in reference to 
refraétions from the coldnefs of the air as futh, 
page 61. © The 21ft of Fanuury (fays he) I ob- 

‘ ferved the latitude with what. exactnefs I 
‘ could (it being very clear fun-fhiny weather) 
© which 
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‘ which I found to be 52 deg, 52 min. This 
* difference is by reafon, that here is a great 
* refraction.” Which laft claufe is very ob- 
fcure, unlefs it refers, as one may guefs it does, 
to what he had elfewhere faid, thaton his frft 
coming to the ifland, pag. 46. * he took the 
* latitude with two quadrants, and found it 
* to Dejult 52 degrees,’ without any minutes. 
Eilfewhere, pag 64, ‘ my obfervations (fays he) 
‘ by thefe glaffes I compared to the {tars com- 
‘ ing to the meridian.’ By this means we 
found the fun to rife twenty minutes before it 
fhould, and in the evening to remain above 
the horizon twenty minutes (or thereabouts) 
Jonger than it fhould. And this by reafon of 
the refraction. 
AwnD in another place, March the 15th, 
‘ This evening (fays he) pag. 66. the moon 
‘ rofe ina very long oval alongft the horizon.’ 
I fhall add one paffage more out of our au- 
thor, concerning refractions, not only becaufe 
it may bear teftimony to fome relations of the 
like kind, that I have mentioned in another 
treatife ; but becaufe it is concluded with af 
obfervation, that (if there be nothing of mif- 
take in it)is odd enough. ‘ I had often (fays 
« he) pag. 69. dbferved the difference betwixt 
‘ clear weather and mifty refractious weather 
¢ in this manner. From a little hill, which 
* was near adjoining to our houfe, in the clear- 
‘ eft weather, when the fun fhone, with all 
‘ the purity of air, that I could conceive, we 


‘© could not fee a little ifland, which bare off 


‘ us fouth fouth-eaft fome four leagues off ; but 
‘ if the weather were mifty (as aforefaid) then 
© we could often fee it from the loweft place.’ 

23. Hrruerro I have treated of the tem- 
perature of air in general; and though the 
paft difcourfe have been prolix enough, yet 
poffibly I may have no fewer things to fay, if 
I would at prefent fall upon the confideration 
of the three regions, into which the air is wont 
to be diftincuifhed. For I confefs Iam not al- 
together without fcruples, both as to the num- 
ber, and as to the limits, and as to the qualities 
affigned to thefe aerial regions. But (as I 


* 4 {cepei- have partly declared in another * tract) though 
cal difquif- 1 had time to enter upon fo intricate a difqui- 
elon of x- fition, yet till Ihave an opportunity to con- 
siper- laf fult forme other papers, I know not, whether 


what I have noted, touching thefe difficulties, 
may not more properly belong to another 
treatife, than this of cold. 

_ 24. Havine thus difpatched the few ex- 
periments I can meet with among my papers, 
concerning the coldnefs of the air, I now pro- 
ceed to fubjoin fome obfervations, that have 
occurred to me in the writings or verbal relations 
of navigators and travellers about that fubject, 
But in regard, that the greateft part of the 
phznomena of cold, which nature of her own 
accord prefents us with, feem to be produced, 
either mediately or immediately by the air, 
we intend not here-to treat of the coldnefs of 
the air in the largeft fenfe, but only to take 
notice of fome of the choicer inftances, that 
{eem to belong to our prefent argument! And 
thefe we -fhall annex, either as promifcuous 
obfervations at the clofe of this fection, or as 


illuftratons or proofs of the three following 
obiervations, 

2. Tue firft I fhall propofe in thefe terms ; 
‘ That the greater or leffer coldnefs of the 
‘ air, in feveral climates and countries, is no- 
‘ thing near fo regularly proportionate to their 
‘ refpective diftances from the pole, or their 
‘ vicinity to the equator, as men are wont to 
‘ prefume.’ 

I’uis puts me in mind of whae I have 
formerly, either heard from a fkilful man, or 
obferved my felf about the difference betwixt 
places of the fame latitude in the northern 
and fouthern hemifphere ; namely, that of 
places equally diftant, the one from the nor- 
Chern, the other from the fouthern pole, the 
latter are generally much colder than the for- 
mer, And, as Iremember, I long fince noted 
Jome things to this purpofe ; but being not 
at prefent able to recover them, [| fhall pro- 
pofe this only, as that, which may deferve an 
inquiry, being not yet fatisfied, but that in 
the examples [ had taken notice of, fome ac- 
cidental and concurrent caufes may have oc- 
cafioned the greater coldnefs obferved in the 
places feated on the other fide of the line; 
as, on this fide of it, the like caufes may much 
vary the coldnefs of differing places of equal 
latitudes, as we are now going to fhew by 
the following teftimonies. 

1. Flow exceffive a cold reigns at Mo/cow 
and thereabouts in the winter time, when 
many men lofe their nofes or their toes, and 
fome their lives by the extremity of the cold, 
we have feveral times occafion to take notice 
of in this treatife, And yet at Edinburgh, 
which I find fome of our modern navigators 
to place more northerly by above a degree ; 
there, I fay, and in the neighbouring places, 
the air is known to be temperate enough, and 
the cold very tolerable ; and it is attirmed, 
that the {now very rarely lies any long time 
on the ground atter it is fallen. 

2. In the voyage made for difcoveries north- 
ward by Mr. Pool, in the year 1610, I find 
this paflage, pag. 702. <« I was certified, that 
* all the ponds and lakes were unfrozen, they 
* being frefh water ; which putteth me in 
‘ hope ofa mild fummer here, after fo fharp 
* a beginning, as I have had ; and my opini- 
‘on 1s fuch (and I affure my felf it is fo) 
‘ that a paffage may be as foon attained this 
* way by the pole, as any unknown way what- 
“ foever, by reafon the fun doth give a great 
‘ heat inthis climate; and the ice (near the 
*. 79th degree) I mean that, that freezeth here, 
* 1s nothing fo huge as I have feen in 3 
‘_degrees,’ 

- To this agrees the teftimony of the Hol- 
landers in their firft voyage to Nova Zembla, 
in which the writer of it, Gerat de Veer, {peaks 
thus, pag. 473, 474. * We have afluredly 
* found, that the only and moft hinderance to 
* Our voyage was the ice, that we found about 
‘ Nova Zembla, under 73, 74, 75 and 76 de- 

grees, and not fo much upon the fea, between 
both the lands; whereby it appeareth, that not 
the nearnefS of the north pole, but the ice, that 
cometh in and out from the Tartarian fea 
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* about Nava Zembla, caufed usto feel the great- 
¢ eftcold. Therefore in regard, that the nearnefs 
¢ of the pole was not the caufe of the great cold 
¢ that we felt, &fc.2 And alittle after, ——-‘ It 
< is true (fays he) that in the country lying un- 
‘ der 80 degrees (which we efteem to be 
< Greenland,) there is both leaves and grals, 
‘ to be feen, wherein fuch beafts, as feed of 
‘ leaves and grafs, as harts, hinds, and fuch 
« like beafts, live ; whereas to the contrary in 
© Nova Zembla there groweth neither leaves 


‘ nor grafs, and there are no beafts there, but - 


* fuch as eat flefh, as bears and foxes, &¥c. al- 
< though Nova Zembla lieth 4, 5, and 6 de- 
< srees more foutherly from the pole, than the 
¢ other land aforefaid.’ 

Anp to this purpofe I remember what 1s 
related by the learned Fofephus Acofta, concern- 
ing the heats and colds in the torrid zone, and 
elfewhere: Acofta, lb. 2. cap. 9. pag. 101. 
When.I paffed (fays he) to the Indes, I 
will tell what chanced unto me: having read 
what poets and philofophers write of the 
burning zone, I perfuaded my felf, that com- 
ing to the equinottial, I fhould not endure 
the violent heat : but it fell out otherwife, 
for when I paffed, which was when the fun 
was there for zenith, being entered into 
Aries, inthe month of March | felt fo great 
a cold, as I was farced to go into the fun to 
warmme. WhatcouldI elfe dothenbutlaugh 
at Ariftatle’s meteors and his philofophy, 
feeing that in that place, and at that feafon; 
whenas all fhould be fcarched with heat, 
according to his rules, I and all my compani- 
ons were a-cold? In truth there is no re- 
gion in the world more pleafant and tem- 
perate than under the equinottial, although 
it be not in all parts of an equal tempera- 
ture, but have great diverfities. The burn- 
ing zone in fome parts is very temperate, 
as in Quito, and on the plains of Peru; in 
foe parts very cold, as at Potef; and in 
fome very hot, as in Ethiopia, Brafil and 
‘ the Moluccoes.? And within two ehapters 
after, he difcourfes more largely of fome of 
thefe particulars. And again chapter the rath, 
¢ You may continually (fays he) pag. 109. 
§ fee upon the ‘tops of thefe mountains {now, 
¢ hail, and frozen waters ; and the cold fo bit- 
¢ ter, as the-graf$ is all withered, fo as the 
¢ men and beafts,; which pafs that way, are be- 
< numbed with cald. ‘This, as I have faid, 
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is in ithe burning zone, and it happens moft 
commonly, when they have the fun forzenith.’ 
Tuese teftimonies of a learned man, that 
writes upon his own knowledge, I thought 
worth producing, to make it probable, that 
as in feveralicountries the heat does not always 
anfwer to.the nearnels of placesto the line ; fo 
in northern reglans the cold may not always’ 
be proportionate to their vicinity to the:pole, 
In Mr. Hadjon’s fecond voyage, written by 
himfelf, he mentions, that above 71 degrees, 
though they were much peftered with ice, 
about the end of Fune, * that day (when this 
‘ happened) Purchas, pag. 578. was calm, 
‘ clear, and hot-weather ; adding of the next 
Vou. Il. 
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¢ day alfo, that it was calm, hot, and fair wea- 
ther.? And coffe tells us, * that we Jee 
thefe differences, not only on the land, but 
alfo onthe fea: there are fome feas, where 
they feel great heat, as the report of that of 
Mazambigus, and Ormus in the Eaft, and of 
the fea of Panama in the Weft. There are 
other feas in the fame degree of height very 
cold, as that of Perz, in the which we were 
a-cold, when we firft failed it, which was 
in March, when the fun was direétly over 
us. In truth, on this continent, where the 
‘ Jand and fea are of one fort, we cannot ima- 
‘ gine any other caufe of this fo great a dif- 
‘ ference, but the quality of the wind, that 
‘ doth refrefh them.’ 

But to multiply no more inftances, we fhall 
conclude with this.one, that Charleton Ifland, 
where Captain James wintered (and of which 
we fo often have occafion to make mention 
in our hiftory) though it feems by the effects 
to be a colder region, than even the country 
about Mofcow, and perhaps as cold as Nove 
Zembla it felf 5 yet Captain Fames, who 
had feveral times occafion to take the latitude 
of it, (fee Fames’s voyage, pag. 61, and 81, 
and elfewhere) affigns it the fame elevation, 
and confequently the fame diftance from the 
pole, with Cambridge, whole latitude he reckons 
to be 54 degrees befides minutes, and whofe 
air is very well known to be very temperate: 
And it is remarkable, that though this place, 
whofe latitude is fhort of 52 degrees, was 
found uninhabitable by reafon of the cold, 
(Purchas, pag.:569.) yet not only in Mr. Aiua- 
fon’s voyage, the writers admonith the readers 
to take notice, * That although they ran along 
‘near the fhore, they found no great cold; 
* which made them think, that if they had 
‘ been on fhore, the place js temperate.’ Fo- 
fephus <Acofta, lib. 2. pag, 141, 112. And 
yet in this place they reckon themfelves to 
have reached the 78th degree of latitude : 
and our recenter navigations inform. us, that 
feveral parts of Greenland, to which this new- 
ly-mentioned, coaft belonged, are well enough 
inhabited : and one of our Englifh navigators 
affures us, that the true height of Puffozera 
in Rufia is no lefs than 68 degrees anda half, 
if not more, and yet that is a town not only 
well inhabited, but of greqt trade. But: in 
Hudfon’s voyage I find what is more ftrange, 
that under the 81ft degree of latitude, beyond 
which they difcovered land very far off, but 
(beyond which none is thought to have ac- 
tually failed towards the pole) * they found 
* it during the whole day clear weather, with 
© httle wind, and reafonably warm.? /ur- 
chas, pag, 57%. And beyond 80 degrees, they 
not only found a ftream or twa of frefh water, 
¢ but found it het on the fhore, and drank 
‘ water to cool their thirft, which they alfo 
* commended,’ 

II. THe next obferyvable I am to propofe 
about the coldnefs of the air, is this ; * That. 
‘ the degrees both of heat and cold in the 
‘ air may be much greater in the fame cli- 
‘ mate, and the fame place, at feveral feafans 
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‘ of the year, or even at feveral times of the 
‘ fame day, than moft men would believe.’ 

For the proof of this propofition, we fhall 
fubjoin two forts of teftimonies, of travellers, 
and navigators ; the former fhewing, that in 
countries, where it is very cold in winter, it 
may neverthelefs be hot in fummer; and the 
jatter manifefting, that even on the fame day, 
as well as in the fame place, the heat and cold, 
that furcceeded one another, may be one of 
them fenfible, though the other were extreme, 
or may perhaps be both ot them confiderable. 

To make this good, we fhall produce the 
following teftimonies. 

1. Dr. Giles Fletcher, Englifh ambaffador to 
the Mufcovian emperor, in his treatile of 
Ruffia, and the adjoining regions, has this me- 
morable paffage to our prefent purpofe: ‘ The 
whole country (fays he, pag. 414.) differeth 
very much from itfelf, by reafon of the year ; 
fo that a man would marvel to fee the great 
alteration and difference betwixt the winters 
and fummers in Rufic. The whole country 
in the winter lieth under fnow, which faileth 
continually, and is fometime of a yard or 
two thick, but greater towards the north; 
the :i,ers and other waters are all frozen up, 
a yaid or more thick, how fwift or broad 
foever they be; and this continueth com- 
monly for five months, to wit, from the 
beginning of November, till towards the end 
of March, what time the fnow beginneth to 
melt, fo that it would breed a froft in a man 
to look abroad at that time, and fee the 
winter’s face of thatcountry.” And a little 
after he adds, Purchas, 415. 
‘ the fummer time you fhall fee fuch a new 
hue and face of a country, the woods (which 
for the moft part are all of fir and birch) 
fo frefh, and fo fweet; the paftures and mea- 
dows fo green, and well grown (and that 
upon the fudden) fuch variety of flowers, 
fuch noife of birds (efpecially of nightingales, 
that feem to be more loud, and of a more 
variable note, than in other countries) that a 
man fhall not lightly travel in a more plea- 
fant country.? And fome lines after, * As 
the winter exceedeth in cold, fo the fummer 
inclineth to over-much heat, efpecially in the 
months of Fume, Fuly and Auguft, being 
much warmer than the fummer air in Eng- 
‘ Jand.’ 

Aumost likethings have been much more 
recently affirmed by the learned Olearius, {e- 
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and now Bibliothecarius to the prefent 
And an acquaintance of 
mine, who, after having lived in Italy, paffed 
a furnmer in Ruffia, affured me, that he fcarce 
in Italy did ever -eat better melons, than 
fome, which he ‘had eaten at Mo/fcow, of a 
ftrange bignefs ; which bears witnefs to that 
almoft incredible relation of Olearius, who 
(after having much praifed their goodnefs at 
Mofcox) affirms, that he there met with melons 
of 40 pound weight, of which he there teaches 
the culture. (pag. 119.) 

Ar the royal city of China, Pequin, which’ 
fcarce exceeding the 42d degree of latitude, 
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Ruffia, 
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one would expect, that as the fummer is_ v ery 
warm, fo the winter fhould be very mild, as tt 
is obferved to be in divers places of Spain, Italy 
and Greece, that have the fame, or a more 
northern latitude: and yet the learned Jetuic 
Martinius, who lived many years in Cdzna, at- 
fures us, that ulually for tour whole months 
together all the rivers are fo hard trozen, that 
not only all fhips are clofed, and kept im- 
movable by the ice, but that alfo hortes, way- 
gons, and even the heavieft carriages do fecure- 
ly pafs over the ice. Concerning whica he 
adds this ftrange circumftance, that it 1s ulually 
made in one day, though to its diflolution it 
require many. 

Profper Alpinus, in his learned treatife de 
medicina “Egyptiorum, lib. i. cap. 6. tells us, 
that at Grand Cairo, where he practifed phy- 
fick, though that famous metropolis of Aigypt 
be diftant fix degrees from the tropick of Caa- 
cer, yet the air, which in fummer is almoft 
infupportably hot, in winter is fometimes very 
confiderably cold; adding, that there is not 
any fort of difeafes, that proceed (as he ts pleai- 
ed to fpeak) from diftillations from the head, 
to which the people are not there fubject. To 
thefe inftances we fhall annex but two more, 
but thofe remarkable ones. 

Tue firft is mentioned by Purchas, as com- 
municated to him by an eye-witnefs, in thefe 
words: * This I thought good at our parting 
‘ to advertife chee, that Mr. Hedey hath af- 
‘ firmed to me, touching the diverfity of wea- 
‘ ther in Greenland, that one day it hath been 
‘ fo cold (the wind blowing out of fome quar- 
‘ ter) that they could fcarce handle the frozen 
‘ fails; another day fo hot, that the pitch melt- 
‘ed of the fhip, fo that hardly they could 
‘ keep their cloths from pollution: yea, he 
‘ hath feen at midnight tobacco lighted or 
‘ fired by the fun-beams with a glafs.? The 
other example, I am to produce, is no lefs re- 
markable ; namely, that in the often mention- 
ed Charleton Ifland, where that winter was as 
fharp, perhaps, as any known place of the ha- 
bitable world, Captain ames his journal gives 
us this account of the weather: * In une the 
‘ fixteenth (fayshe, pag. 81.) was wondrous 
‘ hot, with fome thunder and lightning, fo 
that our men did go into the ponds afhore 
tofwim, and cool themfelves ; yet was the 
water very cold ftill. Here had lately ap- 
peared divers forts of flies, as butterflies, 
butcher’s-flies, horfe-flies, and fuch an infinite 
abundance of blood-thirfty mufkitoes, that 
we were more tormented with them, than 
ever we were with the cold weather. Thefe 
(I think) lie dead in the old rotten wood 
all the winter, and in fummer they revive 
again. Here be likewife infinite companies 
of ants, and frogs in the ponds upon the land.’ 
. Tuus we fee, what difference there may be 
in the fame place betwixt the temperature of 
the air inthe winter and fummer. We fhall 
now add, what may appear more {ftrange, 
that there may be very great difparities in 
the heat and coldnefs of the air, not only in 
the fame place, but within the compafs of the 
fame day. 

THE 
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Tue lately mentioned A/pinus affords me 
an example to this purpofe in Zigypt it {felf, 
where one would expect a much more uniform 
heat. Hyeme(fays he, pag. 9.) nocturnus aer 
admodum frigidus obfervatur, qui oborto fole 

paulo poft parum incalefcit, in meridieque plu- 
rimum , adveniente vere notte rurfum in frigiaum 
permutatur, ita, at aér ille valdé inaequalis fit 
dicendus, ab ipfiufque illa inequalitate plurim 
morbi originem ducunt atque generatur, qui ¢o 
tempore per urbem vagantur. 

Tue learned Olearius relating how he tra- 
velled with the ambaffadors, whofe fecretary 
he was, over a branch of mount Yaurus, takes 
notice, that it being after the middle of Fune, 
the air of that hot region of Perfia obliged 
them only to travel by night, and yet the noc- 
turnal cold was fo great, that they were all 
benumbed with it, infomuch, that they were 
hardly able to alight from their horfes ; adding, 
that the fudden change from an extreme cold 
to the exceffive heat, they were again expofed 
to the next day, caft no Iefs than 15 of their 
company into ftrong burning fevers at once. 
(Which brought into my mind the complaint 
of good Facob, who, though he lived in an 
eaftern country, when he had faid, shat im 
the day the drought confumed him, adds and the 
froft by night.) 

Anp the fame curious traveller mentions, 
that in another country in Per/ia, called Faclu, 
notwithftanding the heat of the region (at the 
end of March, at which time they paffed that 
way) they faw and felt in one night, which 
they were forced to pafs without their tents, 
both lightning, and thunders, and winds, and 
rain, and fnow, and ice. 

We will conclude with a remarkable in- 
 ftance, afforded us by the journal of theEnglifh, 
that wintered at Charleton Ifland. ‘ The 
‘ feafon here in this climate (fays the often 
‘ quoted author of the voyage) is moft unnatu- 
‘ ral; for in the day-time it will be extreme 
¢ hor, yea, not endurable in the fun; which is, 
¢ by reafon, that it isa fandy country. In the 
‘ night again, it will freeze an inch thick in 
¢ the ponds, and inthe tubs about, and in our 
¢ houfe, and all this towards the latter end of 
s Tune.” 

ltl. THe third obfervable I intended to 
take notice of about the coldnefs of the air, 
may be comprized in this propofition, * That 
‘ in many places the temperature of the air, as 
‘ to cold and heat, feems not to depend fo 
‘ much upon the elevation of the pole, as up- 
© on the nature and circumftances of the winds, 
‘ that blow there.’ 

Ir would require a very long difcourfe to 
treat in this place of winds in general, and 
much more to examine the feveral caufes of 
winds, that are affigned by feveral authors ; and 
therefore when I have once given this intima- 
tion, that divers of thefe opinions may be more 
eafily reconciled, than the maintainers of them 
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feem to have thought, to the truth, if not to 
one another; the caufes, that may produce 
wind, being fo various, that many of thofe pro- 
pofed may each of them in fome cafes be 


true, though none of them in all cafes be fuf- 


ficient : having hinted this, I fay, it-may fuffice, 
on this occafion, to fubjoin three or four obfer- 
vations, to prove and illuftrate the matter of 
fact delivered in the propofition. 

Awp firft, it is a known obfervation in thefe 


parts of the world, that northerly and north- 


eafterly winds do at all times of the year 
bring cold along with them, and commonly, if 
it be winter, froft. And here in Exgland I have 
{ometimes wondered at the power of the winds, 
to bring not only fudden frofts, but fudden 
thaws, when the froft was expected to befettled 
and durable; which yet feems to hold common- 
ly, but not without exception. For during 
one of the confiderableft fits of froft and fnow, 
that I have taken notice of in England, I re- 
member, that I obferved (not without fome won- 
der) that the wind was many days * foutherly ; 
unlefs it may be faid, that this foutherly wind 
was but the return of a ftream of northerly 
wind, which had blown for many days before, 
and might by fome obftacles, and agents, not 
here to be inquired after, be made to wheel 
about, or recoil hither, before it had loft the 
greateft portion of the refrigerating corpufcles 
it confifted of before. 

Tue formerly mentioned Profper <Alpinus 
attributes f{trange things to the northerly wind, 
that blows in Egypt, as to the cooling and re- 
frefhing the air, in f{pite of the violent heats, 
that would otherwife be intolerable. And 
many in} Egypt afcribe to the @tefan winds 
that almoft miraculous ceafing of the plague at 
Grand Cairo, of which we elfewhere {peak. 
(Ibid. lib.1, cap. 6.) Dominatur autem aér (fays 
he) /umme calidus, ipfius cali, ut diftum eft, rati- 
one, quod bec civitas 4 Tropico Cancri tantum 6. 
gradibus diftet. Qud brevi intercapedine dum fal 
adillum accedit Tropicum,€S illorum Zenith fit pro- 
pinquior, aér ille valde incalefcit, &S mifi ithe 
vents tunc a feptentrione fpirarent, vehementif> 
fimus, 8 qui vix a norris perferri pofit, caloris 
aéftus fentiretur. 

Advene noftri tis provenientibus ad fubter- 
ranea loca confugiunt, in quibus morantur, quou/~ 
que ille ventorum ardor refiderit atque ceffaverit, 
Conjunxit bec incommoda Deus optimus cum alits 
quibufdam bonis, nam ubi calidiffimi illi venti 
conticyere, fiatim a feptentrione flare alit inci- 
piunt, qui fubttaneum inflammatis atque laxatis 
corporibus folatium preftant. Si enim illi. din 
perfeveraverint, nemo in ed regione vivere polit. 
Ibid. lib. 1. cap. 7, pag. 11. 

Wuewnce winds fhould have this power 
to change the conftitution of the air, and 
efpecially to bring cold along with them, is 
not fo eafy to be determined. Indeed the 
other qualities, and even the heat, that is ob- 
fervable in winds,may for the moft part-be pro- 

bably 


* The weather was fhowy aud fogey, freezing our rigging, and making every thing fo flippery, that a man can 
{carce ftand. And all this with the wind foutherly, fays Captain James, (page 104.) In his journal, the 26th of 
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bably enough derived from the qualities of the 
places, by which they pafs. Of this we have al- 
ready given an example or two in the paflages 
lately mentioned. And it may be further con- 
firmed by what Aco/fa fays, that he himfelf faw 
in fome part of the Indies, (namely, Jofepbus 
Acofta, lib. 3. tap.9.) * That the iron gates 
‘ were fo rufted and confumed by a peculiar 
‘ wird, that preffing the metal between your 
‘ fingers, it would be diffolved and crumbled, 
‘ as if it had been hay or parched ftraw.’? And 
this learned traveller, who feems to have taken 
peculiar notice of the winds, affords us, in dI- 
vers places of his book, feveral examples to 
confirm what we were faying, (though he 
take not the nature of the regions, along which 
the wird blows, to be alone in all cafes a fuf- 
ficient caufe of their qualities) of which yet we 
fhall now mention but thefe two memorable 
paflages, Lid. 3. cap. 2. pag. 120. * Inafmall 
« diftance (fays He) you fhall fee in one wind 
« many diverfities. For example, the Solanus 
‘or Eaftern wind is commonly hot and 
‘ troublefome in Spain ; and in Maria, it 1s 
© the coldeft and healthfulleft that is, for that it 
‘ paffeth by the orchatds,and that large cham- 
‘ pion, which we fee very frefh, In Cartha- 
‘ gena, which is not far from thence, the fame 
‘ wind is troublefome and unwholfome. The 
¢Meridional, (which they of the ocean call 
‘ South, and thofe of the Meditetranean fea, 
© Mezzo Giorno) commonly is rainy, and boifte- 
< rous, and in the fame city, whereof I fpeak, 
‘ itis wholeforne and pleafant.’ And in this de- 
{éription of Peru, ib. 3. cap. 3. {peaking of 
the South and South-welt, he affirms, that 


this wind yet in this region is marvellous plea- 


fing: * 

BU though, as we were faying, many o- 
ther qualities of witids may be deduced from 
the ature and cotidition of the plates, by 
which they pafs; and though the heat alfo, 
which Proper lp 

tice} attributes to the foutherly winds, that 


blow in Egypt, may be probably afcribed to’ 


the heated exhalation’ and vapours they bring 
from the fouthern and parched regions they 
blow’ overs yet whence the great coldnefs of 
northerly.and eafterly winds fhould come, may 
be ferupled at by tramy of the modern philo- 
fophers,” who,’ with divets Cartefians, will not 
adwilir, that there are any corpufctes of cold. 
AnD pofilbly I could, about thefe matters, 
propofe fome other difficulties, not fo" eafy to 
be refolved. But not being now r9' difcufs the 
hypothelis about cold, I think it will Bs mare 


proper in this place, ‘inftead of entering, upon : 


difputes and“fpeculations, to fubjoin an, éxpe- 


this triacthy. 


‘ConstbER fae Nae ig had not met with ° 


ay ttlal ‘of t ehature of, that I am about to 
mention, and that igi a tril might poffibly 
prove luctiferous, I ¢ 


of ordinaty bellows to'bé kept a Rood While in 


the room, where the experiment was to be 
made, that it might receive the temperature of 
the air in that chamber : then placing upon 
a-‘board one of thofe flat-bottomed weather- 
ic id ' : ; 


ius ‘(as we lately tdok no-' 


riment, that I mad¢, to give fome lighe about 


aufed a pretty large pair. 


claffes, that I elfewhere defcribed to contain a 
moveable drop of pendulous water, blowing at 
feveral times with intermiffions upon the bubble 
or lower end of the weather-glafs, though the 
wind blown again{ft my hand were, as to fenfe, 
very mianifeftly cold, yet it did not cooi the 
air included in the bubble, bur rather a little 
warmed it, as appeared by a {mall, but fenfible, 
afcenfion of the pendulous drop each time, 
that, after fome interpofed reft, the lower part 
of the glafs was blown upon, which feemed to 
proceed from fome {mall alteration towards 
warmth, that the air received by its ftay 
(though fhort) in the bellows, as feemed dedu- 
cible from hence, that if by clofely covering 
the clack, the matter were fo ordered, that 
the air, that fhould come into the bellows, 
muft come in all at the nofe : if this nofe be- 
ing held very near the bubble of the weather- 
glafs, the air were, by opening the bellows, 
fuddenly drawn in, that ftream or air of wind 
coming from a part of the window, where the 
air was a little cooler than that, which was 
wont to come out of the bellows, would nor, 
as the other, make the pendulous drop rife, 
but rather the contrary. 

THs done, we proceeded to fhew by expe- 
riment, that though a wind were nothing but 
a ftream of air, yet in its paffage it might ac- 
quire a confiderable coldnefs diftiné& from that, 
which it has by virtue of its motion ; though, 
upon the {core of that, we fee, that air moved 
by a fan, or (asin our newly-mentioned trial} 
by a pair of bellows, might, to our touch, 
feel cold ; nor did we forbear to expect a good » 
event of our trial, upon the doubt, that may be 
raiféd, whether there be frigotifick corpufcles 
or no. For whatever become of that queftion, 
I thought I might’ expeét, that whether or no 
ice emit corpuicles, that are urliverfally frigo- 
rifick, yet the air being, either by them, or 

on what account foever, highly refrigerated, 
the corpufcles, that coimpofe this cold air, be-. 
ing moft of them driven on before it by’ the. 
wind, that mieets them in its way, Will, in a, 
fenfe, prove frigorifick, jn regard of a lefs cold, 
body, which the fhall happen to be blownupon; 
and accordingly, having provided a ridge-, 
tile ifiverted, and half filled the cavity, which, 
looked upwards, with a mixture of. ice and 
falt ; and having likewife put the iron ‘pipe of. 
the bellows upon that mixture, ‘and’ then co- 
vered it with more of the fame, that fo the: 
pipe being furrounded, .as far as conyeniently 
ic gould be, with ice and falt, the air contained. 
in it might thereby be highly refrigerated ; I, 
found, that blowing wind out of the bellows 
upon my hand, that wind felt much more cold 
than that, which had been before blown upon, 
my hand out of the fame bellows, before the’ 
frigefaCtive mixture wag applied to it, Burt. for 
fear my fenfe of feeling fhould deceive me, I 
caufed a weather-glafs, made after .the com- 
mon manner, but with a more flendeér pipe, to 
be fo placed, that the nofe of the bellows’ 
(which, together with the tile and ice, was up- 
held with a frame) lay in a level with the 
bubble of the thermometer ; and then blowing 
the refrigerated air of the bellows upon the glo- 
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bular part of the glafs, I faw the water in the 
cylindrical part and fhank manifeftly afcend, 
as it was wont to doupon the refrigeration of 
the ineluded air : and as this afcenfion of the 
liquor tontinued, during three or four blafts of 
the bellows, fo, upon the ceffation of the ar- 
tificial wind, the water fubfided by degrees a- 
ain, ftill-by frefh blafts ic was made to afcend. 
Laftly, having repeated this experiment, we 
thought fit to try, how tuch the air, refrige- 
rated immediately by the frigorifick mixture, 
would produce a colder wind thah the former ; 
and accordingly drawing back thenofe of the 
bellows, that the air, that fhould beblown out, 
might pafs along the cavity left in the frigo- 
rifick mixture by the iron pipe (of the bellows) 
which we had withdrawn, the wind was mani- 
feftly more cold than before, and had a greater 
operation on the weather-glafs, it was blown 
upon. 

Tus experiment, if carried on, and profe- 
euted, may poffibly prove more luciferous ; 
but I will not take ppon me hete to deter- 
mine, whether all cold winds muft neceffarily 
be made fo by frigorifick corpufcles properly 
fo called; fince I have fometimes fufpected, 
that forne winds may be cold, only by confifting 
of, or driving before them thofe higher parts 
of the air, that, by teafon of the languid re- 
flection of the fin-beatns, in that upper, (or 


“perhaps arétick} region of the air, are for the 


rhoft part very cold. For it may be obferved, 
that rains oftentimes very much and fuddenly 
refrigeratethe lowerair, whenno wind, but what 
the clouds and rain niake, ac¢ompantes.them, as 
#f they brought down ftore of cold air with 
them from that upper tegion ; which Acéfa, 
and one I converfed with, that vifited far 
higher mountains than the ps, affirm to be 
in fome places (for I am not fatisfied, that te 
is fo every where) exceeding cdld, both in hot 
élimates, and in hot feafons ofthe year. And 
} obférve that the Hollanders do, in more 
places than one or two, mention the northerly 
and notth-eafterly winds, to be thofe, that 
Brought them the prodigious colds they met 
with, though in Nova Zembla, where they were 


‘expofed to them, be fo northwards, thar it 


lies within 16 ot 17 degrees of the pole itfelf. 
This being a bare fufpicion, it may fuffice to 
have touched it. But I fhall fubjoin two or 
three inftances on the occafion of our propofi- 
tion, concerning the influence of the winds 
upon the air, and to fhew more patticularly, 
that even cold winds receive not always their 
qualities fo mttch from the quarter, whence 
they blow, as from the regions, over which 
they blow : I hall therefore begin with what 
is delivered by Mt. Wood, in his New England's 
Profpect, ‘part I. chap. 2. * Whereas ih Eng- 


© Jand (fays he) moft of the cold winds and 


¢ weathers come froth the fed, and tHofe 
‘ fituations are counted moft ihwholefome, 
¢ that are neat the fea-coaft ; in that couritty 
‘it is not fo, but otherwife? And having 
added, as his reafon, that the ‘ notth-eaft wind, 
“ coming from the fea, produces warm wea- 
¢ ther, rhélting the fnow, and thawing the 
¢ stound ;’ he fubjoins, * only the North-weit 
Vou. Il. 
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‘ wind coming ovar the land, is the caufe of 


‘ extreme cold weather, being always accomi- » 


‘ panied with deep fnows, and bitter frofts, 
¢ Jc? To which paflazes we fliall add only 
one out of Captain Fames, as being confiderable 
fo our prefent purpofe. Captain Fares’s 
voyage, pave 52, 53. * The winds (fays he) 
‘ fince we came hither, have been very vari- 
¢ able and unconftant; and till within chis 
‘ fortnight, thé foutherly wind was coldeft, 
¢ The reafon I conceive to be, for thac ir did 
‘ blow from the main land, which was all 
¢ covered with fnow, and for that the Nortli 
* winds cams out of the great bay, which hi- 
* therto was open.’ 


TEP ESE be 
Of the ftrange effecis of Coia: 


ir T O enumerate arid profecute all the 
feveral effects of cold, being the chiet 
work of the whole book, itis mot to be expect- 
ed, that they fhould be particularly treated of 
in this one fection of it, wherein J fhall therefore. 
confine myfelf to mention only thofe effects of 
cold; that are not familiar, but feem to have itt 
them fornethinge of wonderful ; nor muft I take 
notice of allt them neither, left I fhould be guilty 
of ufelefs repetitions, but only of them, which 
either are not at all, or are but incidentally or 
tranfiently delivered in the foregoing fections. 
Nor is it to bs expected, that I fhould pawn 
my credit for the truth of every one of the re- 
lations I am about to fubjoint. For if they had 
not fomething of extraordinary, and, confe- 
quently, that may beget fome diffidence in 
wary men, they would not be proper for the 
title of this fection; and moft of them, that they 
may be fit to be placed here, muft be the ef- 
fects of fuch extreme degrees of cold, that I 
cannot, in this temperate climiate of ours, exa- 
mine the truth of them by my own trials: {o: 
that all I can do, is to miake choice of fuch 
relations, as are almoft all of ther delivered 
by the relators, as upon their own knowledge. 
And even fhis may perchance not otily gta- 
tify and excite the curiofity of forne, who are 
pleafed with no things fo mitch, as with thofe, 
that have fomewhat in them of prodigy ; and 
(which is tore confiderable)’ their narratives 
may afford the ingeniotis fuch ftrangé phzno- 
tnena, thzt ‘the explication of them may ferve 
both to exercife eheir wits; and try therr hy- 
pothefis, | 3 

a. It féerns not fieceffary, in the marfhal- 
ing thefe obfetvations; to bé fcrupulous about 
method ; bur yet to avoid confufion, we fhall 
firft mention the effects of cold; as to thofe 
four great bodies of that paft of the fublunary 
world we live in, that are Commonly reputed 
elements ; and thence we will proceed to take 
notice of the effects of cold upon fome other 
inanimate bodies, and, for an inftance of its 
operation on living creatures; upon men, 

3. Or the power of cold, either to ftraigh- 
ten the fphete of activity of fire, or to hinder its 
wonted effects, the chief, examples I have met 
with are recorded, partly by the Dutch in’ Nova 
Zemblas and partly by Captain James; when h¢ 

Oooo wintered: 
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wintered in Charleton Ifland. ‘Thefe Hollan- 


cap-ders in ons place fpeak thus; ‘ The twen- 
2M 


tieth it was fair and ftill weather, the wind 
eafterly, then we washed our fheets, but it 
was fo cold, that when we had wafhed and 
rung them, they prefently froze fo ftiff, that 
although we laid them by a great fire, the 
fide that laid next the fire thawed, but the 
other fide was hard frozen, &¥c.?  Elfewhere 
thus : * We were in great fear, that if the 
‘ extremity of the cold grew to be more and 
‘ more, we fhould all die there with cold ; 
‘ tor what fire foever we made, it would not 
‘ warm us.” And becaufe it were tedious to 
tran{cribe all, that their journals afford us to 
our prefent purpofe, we will conclude with 
this paflage: ‘ Hereby we were fo faft fhut 
‘ up into the houfe, as if we had been prifo- 
¢ ners; and it was fo extreme cold, that the fire 
© almoft caft no heat, for as we put our face to 
‘ the fire, we burnt our hofe before we could 
‘ feel the heat, fo that we had work enough 
‘ todo to patch our hofe ; and, which is more, 
¢ if we had not fooner {melt than felt them, we 
‘ fhould have burnt them ere we had known 
‘ it.’ Though Captain Zames wintered in a 
country many degreesremoter from the pole, 
than Nova Zembla, yet in one place he gives 
us this account of the cold’s power to reftrain 
or oppofe the action of fire: (Captain Fames p. 
65.) * The cook’s tubs, wherein he did water 
‘ his meat, ftanding about a yard from the 
‘ fire, and which he did all day ply with melt- 
‘ed {now water, yet in the night feafon, 
‘ while he flept but one watch, would they be 
‘ firm frozen to the very bottom. And there- 
fore was he fain to water his meat in a brafs 
kettle, clofe adjoining to the fire; and I have 
many times both feen and felt, by putting 
my hand into it, that fide, which was next 
the fire, was very warm, and the other an 
inch frozen. I leave the reft to our cook, 
who will almoft fpeak miracles of the cold.’ 
Tuus far our Enelifh navigator, whofe 
relation, compared with thofe of the Hollanders, 
qakes me not fo much wonder, asI once did, 
that men fhould relate to Mercus Polus, that 
there isa certaiplain in Zartary, fituated be- 
tween fome of the higheft mountains in the 
world, ‘ where, iffire be kindled, it is not fo 
‘ bright, nor fo effectual to boil any thing, 
© asin other places.’ (Purchas, lib. 1. cap. 
4. pag. 74.) For fo Purchas renders that paf- 
fase; whence dccafion has been taken to im- 
pute to Marcas Polus, a writer not always half 
fo fabulous, as many think him, that he af- 
firmed, that there was a country in Zartary, 
where fire could not be kindled. 

4. Anop as for the other newly mentioned re- 
lations of feamen and travellers, though to us, 
that live in England, they cannot but feem ve- 
ry ftrange ; yet I am kept from rejecting them 
as utterly incredible, by confidering, that ice 
and fnow having before their congelation been 
water, muft in probability owe their coldnefs to 
that which reigned in the air: fo that ifinany 
place nature has, either fo plentifully ftocked the 
air itfelf ‘with frigorifick expirations, or other 
corpufcles (if we will admit any fuch) or have 
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upon any other account rendered’ it as cold, as 
it can make ice and {now to be, even here 
amongft us ; I know not, why the northernefs 
of the climate, and perhaps fome faline expira- 
tions from the earth and fea, may not there 
diffufe through the air a cold fuperior to that, 
which by {mall quantities of ice (or fnow) and 
falc can at a {mall diftance be produced here. 
And this cold is fo intenfe, that by pouring 
fome water on a joint-f{tool, and placing on 
it a filver tankard, or other convenient veftel, 
we may, as experience has affured me, with 
beaten ice (or fnow) and falt, and a little water 
(which is added to haften the folution of the 
other) nimbly {tirred together in the pot, make 
the mixture freeze the external water quite 
through the tankard ; and they may be by this 
way fo hard frozen together, as that by lifting 
up the pot, you may lift up the joint-itool 
too, and that (which is the circumftance, for 
which I mention this) juft by the fire, which 
in this cafe is unable to hinder fo difficult an 
operation of the cold. ; 

5. THus much of the effects of cold, in 
reference to fire. What the fame quality 
may perform upon air, we fhall fay but little 
of in this place, becaufe we treat of thofe phes- 
nomena, partly in the foregoing fection of the 
coldnefs of the air, and partly in other places. 
Only we fhall not here pretermit a teftimony 
of the learned Olearius, who, as an eye-wit- 
nefs, confirms what we elfewhere deliver of 
the high degree of cold, to which the air may 
be brought. For he tells us, ¢ That in Moj/- 
‘ covy he experimentally found that, which 
‘ others left recorded in their writings, that 
“ one’s fpittle would be congealed before it 
‘ reached the ground, and that water would 
‘ freeze as it was dropping down.’ (Olear. 
lib. 3. p. m. 117.) 

6. OF the effects of cold upon water, we 
fhall not need to fay much in this place, fince 
the two notableft of them being the power 
cold has to congeal water fuddenly, and the 
force it has to turn vaft quantities of it into 
folid ice ; of the former I have newly given, 
out of Olearius, an example as eminent as 
almoft any, thatis tobe met with; and of the 
latter alfo J have given feveral inftances, in the 
fection, that treats of ice: yet two or three 
notable inftances, which we do ‘not elfewhere 
mention, it will not be improper to deliver in 
this place. | 

7. Tue firft declares, that notwithftand- 
ing the warmth of the infide of a man’s mouth, 
his fpittle may be frozen even there. ‘ The 
‘ 27th of September (they are the words of 
‘ Gerat de Veer) it blew hard north-eaft, and it 
* froze fo hard, that as we put a nail into our 
‘ mouths (as when men work carpenter's 
‘ work, they ufe to do) there would ice hang 
‘ thereon, when we took it out again, and 
* made the blood follow,’ (Purchas, pag. 461.) 
The like relation Gf I mifremember not) I 
have met with in a modern Englifh navigator; 
and it is very little, if at all more ftrange, than 
what is affirmed by Queen Zizabeth’s ambaf{- 
fador to the Ruffian emperor: ‘ In the extre- 
* mity of winter (fays Doctor Pletcher, {peak- 
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* ing of Mau/fcovia) if you hold a pewter dith 
* or pot in your hand,’or any other metal, 
‘except in fome chamber, where their warm 
‘ ftoves be, your fingers will ftick faft to it, 
* and draw off the fkin ar the parting.’ 

8. Tue other inftance, [intend to mention, 
is this, that though Macrodius, and other 
‘learned men both ancient and modern, will 
not allow falt water to be congealable; yet 
the Dutch at Nova Zembla relate even inthe 
midit of September (and as the marginal note 
fays, in a night) ‘ it froze two inches thick 
* inthe falt water.” (Purchas, pag. 491.) 

g. As to the effects of violent colds upon 
the earth, what they would prove upon pure 
elementary earth (if any fuch there be) I can 
but conjecture; but as for that impure or 
mingled earth, which we commonly read on, 
the effects of extreme cold upon that may 
be very notable. For O/earius relates, ‘ that 
‘ in the year 1634, the cold was fo bitter at 
‘ Mo/cow, that in the great market-place he 
« faw the ground opened by it fo, that there 
‘ was made acleft of many yards long, and 
© a foot broad.? [And the prefent great duke 
of Mujfcovy’s phyfician being afked by me 
concerning the truth of fuch relations, anfwer- 
ed me, that he himfelf had in thofe parts feen 
the ground reduced by the cold, to gape fo 
wide, that a child’s head might well have been 
put into the cleft.] 

10. Ir is fomewhat ftrange, that the violent 
heat of fummer, and the extreme cold of winter 
fhould both of them be able to produce in the 
ground the like effects : but whether to make 
thefe gaping chinks, that we have been f{peak- 
ing, of, the furface of the ground expofed to 
the air, being firft frozen, is afterwards brok- 
en by the expanfive force of the moift earth 
underneath, to which the cold at length pier- 
ces, and congealing it, makes it fwell, and 
heave, and fo burft or cleave the hard and 
frozen cruft of the ground, which cannot {fuf- 
ficiently yield to it; whether this (1 fay) may 
produce the clefts we were fpeaking of, or 
whether they muft be derived from fome other 
caufe, not having yet made the experiments 
I thought upon, to clear the matter one way 
or other, Ido not as yet pretend to deter- 
mine, but will rather fubjoi the fecond ob- 
fervation, | purpofed to mention, of a ftrange 
gperation of cold upon the ground ; and it is 
afforded us by the Dufch, in their often quo- 
ted third voyage to Nova Zembla , in one place 
of which they tell us, * That when they had 
‘ built them a wooden houfe, and were going 
to fhut themfelves up in it for the winter, 
they made a great fire, without the houfe, 
therewith to thaw the ground, that they 
might fo lay it, viz. the wood, about the 
houfe, that it might be the clofer ; but it 
was all loft iabour, for the earth was fo hard, 
and frozen fo deep into the ground, that 
they could not thaw it, and it would have 
coft them too much wood, and therefore 
they were forced to leave off that labour.’ 
11. AFTER what we have faid about the 
{trange effects of coid, in reference to fire, air, 
water, and earth, we will now proceed to 
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take notice of its effects upon confeffedly com- 
pounded bodies, whether inanimate or living : 
but of the former fort of mixed bodies (I 
mean thofe, that have not life) it will not be 
neceffary to fay much in this (ection, in regard 
that we have in many other places, upon fe- 
veral occafions, had opportunities to mention 
already moft of the particulars, that belong to 
that head. For we elfewhere take notice, that 
violent colds would freeze beer, ale, vinegar, 
ol, common wine, and even fack, and “icant 
themfelves. We have likewife noted, that 
the cold may have a notable operation upon 
wood, bricks, ftone, veffels of glafs, earth, and 
even pewter, and iron themfelves ; to which 
Bartholinus, out of Fanus Munck’s voyage to 
Greenland, allows us to add veffels of brafs 
(though thefe are not immediately broken by 
the cold, but by the included liquors, which ie 
dilates ;) and divers ftrange effects of cdld upon 
inanimate bodies, which it were here trouble- 
fome to recapitulate, may be met with dif- 
perfed in feveral places of the prefent hiftory. 
Wherefore having only intimated in general, 
that, though many plants are preferved by a 
moderate cold, yet it has been obferved, that 
moft garden-plants are deftroyed by exceffive 
degrees of it, we will pafs on to confider the. 
effects of cold upon animals: of the many ob- 
fervations, that we have met with among 
travellers, concerning, this fubjeét, we fhall, to 
avoid prolixity, deliver only the confiderableft, 
and thofe, that we find attefted by very credi- 
ble writers. 

12, Captain Hames, {peaking of the laft of 
the three differences he makes of cold (name- 
ly, that, which he and his company felt in the 
woods) gives this account of it; (Captain 
James's voyage, p. 64.) * As for the laft, it 
© would be fo extreme, that it was not endu- 
“ rable ; no clothes were proof againft it, no 
* motion could refift it. It would moreover 
‘ fo freeze the hair of our eye-lids, that 
* we could not fee ; and I verily believe, 
‘ that it would have ftifled a man in a very 
© few hours.’ 

13. Olearius giving an account of the air 
of Mujcovy, and efpecially the capital city of 
it, * The cold (fays he, Livre 3. p. m. 117.) 
‘ is there fo violent, that no furs can hinder 
© it, but fometimes men’s nofes and ears, 
‘ feet and hands will be frozen, and all fall 
‘ off.? He adds, that in the year 1634, when 
he was there,‘ they could not go 50 paces 
* without being benumbed with cold, and in 
© danger of lofing fome of their limbs.? And 
yet to add that remarkable obfervation upon 
the by, the fame author, near the fame place, 
fpeaking of Mo/cow, and the neighbouring 
provinces diftinguifhed from the reft of that 
vaft empire, fays, (Livre 3. 116.) * that the 
‘ air is good and healthy, fo that there one 
‘ fcarce ever hears of the plague, or any other 
‘ epidemical difeafes.” And he adds, that for 
that reafon, when in the year 1654, * the 
‘ plague made havock in that great city, 
‘ the thing was very furprizing, nothing like 
‘it having been feen there in the memory 
* of man.’ 
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14. Our already divers times mentioned, ‘ was very clofe indeed, and as tmany Clothes 
Englifh ambaffador Dr, Fletcher, {peaking of ‘ on him as was convenient, (for we wanted no 
the cold, thao fometimes happens in Refia, ‘ clothes) and a pan with coals of fire ‘con- 
witneffeth thus much of it: ‘ Divers (fayshe, ‘ tinually in his cabin; for all which warmth, 
© Purchas, lib. 3. pag. 415.) not only that ‘ his plaifter would freeze at. his wound, and 
‘ travel abroad; but in the very markets and ‘ his bottle of fack at his head.’ 
¢ ftreets of their towns, are mortally pinched, 20. * THe 11th of December (fays Gerat de Purch. 
‘and killed withal; fo that you fhall fee ‘ Veer) it was fair weather, and a clear air, lib. 3, cap, 
¢ many drop down in the ftreets, many tra~ ‘ but very cold, which he that fele not would 5-pag.gge. 
¢ vellers brought into the towns, fitting dead ‘ not believe; for our fhoes froze as hard as 
¢ and {tiff in their fleds. Divers lofe their nofes, ‘ horns upon our feet, and within they were 
¢ the tips of their ears, and the balls of their ‘ white, fo that we could not wear our-fhoes, 
‘ cheeks, their toes, feet, fc. Many times ‘ but were forced to make great pattens, thé 
¢ when the winter is very hard and extreme, ‘ upper part being fheeps-fkins, which we 
‘ the bears and wolves iffue by troops out * put on over three or four pair of focks, and 
¢ of. the woods, driven by hunger, and enter ‘ fo went in them to keep our feet warm ; yea, 
‘ the villages, tearing and ravening all they ‘ amd the clothes upon our backs were white 
‘ can find, fo that the inhabitants are fain to ‘ over with froft.’ 
‘ flee for the fafeguard of their lives.’ 21. Wurcn may be fomewhat confirmed 
15. To defcend now to obfervations, thatdo ‘by this paflage of Captain Fames: < The clothes p,, ¢. 
fomewhat more purtétually fer forth the more ‘ on our beds would be covered with hoar _ 
particular phesnomena of cold, in reference to ‘ froft, which in this littte habitacle was not far 
men’s bodies, take the followitig obferva- ‘ from the fire.” We might add to all thefe 
tion: ‘ The 16th of March fome of their this other paffage of the often-mentioned Gerat 
© mien, that had been abroad to kill deer, deVeer: * The 26th of December, it was foul 
© returned fo difabled with cold, which did rife ‘ weather, the wind north-weft, and it was 
‘ up in blifters under the foles of their feet, ‘ fo cold, that we could not warm us, although 
¢ and upon their legs, to the bignefs of wal- * we ufed all the means we could with great 
< nuts, that they could not recover their “ fires, good ftore of clothes, and with hot 
© former eftate (which was not very well} in a  ¢ ftones and billets laid upon our feet, and upott 
¢ fortnight after.’ This may be confirmed by ‘ our bodies, as we lay in out cabins ; but 
that paflage of the Hollanders, where fpeak- ‘ notwithftanding, all this, in the morning our 
ing of their preparing fptinges to take foxes, ‘ cabins were frozen, ce.’ But we fhall not 
they: add, (Purchas, pag. 497.) that ‘they infifton fuch paffages as this laft recited, be- 
¢ did it with no fmall trouble ; for thar if caufe that of the force of cold to reprefs and 
‘ they flayed long without doors, there arofe’ withftand the fire we have already delivered 
¢ blifters upon their faces and ears. Wedid- as remarkable things, as willbe eafily met with, 
‘. daily find by experience (fays Captain Fames, iti approved writers, in the former part of this 
¢ page 64.) that the cold in the woods would. prefent fection, 
<- freeze our faces, or any part of our fleth, thar 22. I Have myfelf met with a knowing 
« wasbare ; but it was not fo mortifying, &Fe.* atid very eredible perfon, chat related to me 
16. Tue Dnatch, fpeaking of the pains ofthe cold of Rufia, where he travelled, litcle 
they were fain to take to dig away the {now,’ lefs {trange things, than thofe I have mentioned. 
that coveted the houfe, and choaked up their out of books ; and if I did not want the hifto- 
doots,adds, (page 497.) that in that laborious rian’s name, I fhould make fmall difficulty to 
work, ‘ they were forced to ufe great fpeed, add, that fince 1 made a good progrefs in this 
¢ for they cotild not long endure without the prefenc fection, a very learned traveller (though: 
¢ houfe, becavie of the extreme cold, although not intecold couritries) related to me, upon the 
‘ ghey wore foxes fkins about theirhheads, and oceafion of what I was treating, what he af- 
¢ double apparél pda their backs.’ ' firrned to have met with in an approved hifto- 
. 19. Tue lately mentioned Captain James ry of the ftrange operation of the inclemency 
réldtes, chat in Charleton Ifland he was fain to of the air upon multitudes of men at once y 
dut cHe hair of his head fhort, and fhave away nanitly,, that about the year (if he rightly re- 
all the hair of His face, becaufe the icicles, that member it) 1498, an army of the Turks mak-~ 
Wiould be faftned to it, miade it, (as he fpeaks,’ ing an incurfton into Poland, upon their re~ 
page 56.) become intolerable. | turn was furprifed with fuch an extremity of 
18, Anp he elfewhere relates, that once he cold and of frow, that though it were but (if 
and his companions, having been for a little he miftake noe} in November, forty thoufand 
while parted into two companies, ‘had their of them {the whole atmy confifting of feventy 
© faces, hair, and clothes fo frozen over, that thoufand) perifhed through the extremity up~- 
© they could nidt’krew each other by their ha- on the place. | 
¢ bits; nor (which is 4 confiderdble circem- 23. Amonest the many relations I havé 
*. france, for whiofe fake chiefly ] mention this met with of the fatal effects of cold in thie nor- 
Page 52. Paflage) * by theiy:voices.?’ thern countries, I took notice, not without a 


19. An thé fate author sives thts account 
of the death of the suriner of hisfhip,whom he 
éallé aftrong-hearted man, and who died before 
the ead of November. ‘‘He-had (fays surauthor ) 
- a clofe boarded cabin in the gun-room, whieh 
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Itetle wonder, as well as trouble, that I could 
not find, that any'of the ‘relators had the cu- 
riofity to fee, what change was thade tn thé in- 
ternal parts of the bodies fo deftroyed, which 
yet were an inquiry very proper to have been 

made ; 


Tit. 19. 
made; but at length the other day an inge- 
nious perfon having fhewed me a book newly 
publifhed in French, containing the defcrip- 
tion of a Polonian province he calls Urraz, 
as I was {kimmihg it over, with hopes to find 
fome obfervations about cold, I lighted on a 
relation, which, though not fuch as I defired, 
is more than I have any where elfe found ; and 
I take the more notice of it, becaufe that 
though the very name of this province 1s {carce 
hitherto known to us in England, yet having 
a while after, by good chance, met with an 
intelligent Polonian lord, and having enquired 
of him; whether he had ever been in that coun- 
try, he both told me, that he had been quar- 
tered there, and by his anfwers and relations 
did countenance divers particulars of it, men- 
tioned by this French officer (named Monfeur 
de Beauplan)who lived long there, This author 
then, after having taken notice, that this fertile 
province, though but fituated in the fame 
height of the pole with Normaidy, 1s often- 
times fubjeét to exceffive colds, (which cir- 
cumftance I mention as a further confirmation 
of fomething of the fame nature delivered in 
the former fection) gives an account of two dif- 
fering effects of this cold upon the bodies of 
men ; the one being a peculiar kind of fick- 
nefs, the other death. 

24, Tue firft, which I remember not to 
have elfewhere met with, is, that fometimes, 
when the natural heat proves ftrong enough to 
protect the toes, and cheeks, and ears, and 
other parts, that are either more remote.from 
the heart, or more tender, from a fudden mor- 
tification ; yet unlefs nature be affifted, either 
by good precautions, or remedies, fhe cannot 
hinder the cold from producing in thefe parts 
tancers, as painful as thofe, which are caufed by 
a {calding and malignant humour ; and which 
let me fee (fays my author) when I was in 
thofe countries, that cold was not lefs cutting 
nor powerful to deftroy things, than the fire 
to confume them. He adds, that the beginning 
of thefe cancerous fores is fo fmall, that what 
produces the pain fearce equals the bignefs of 
‘a pea, and yet in few days, nay fometimes in 
few hours, it fpreads fo, as to deftroy the whole 
part it invades; which he confirms by the ex- 
ample of two perfons of his acquaintance, who 
in atrice loft by congelation the badges of their 
fex. 

a5. As to thofe, that are killed with cold, 
our author informs us, that they perifhed by 
two differing kinds of death. For fome being 
not fufficiently fortified againft the cold by 
their own internal heat, not competently armed 
againft it by furs, inun¢ctions, and other exter- 
nal means, after having had their hands and 
feet firft feized by the cold, till they grow paft 
feeling it thére, the reft of their bodies are fo 
invaded, that they are taken with a (kind of 
lethargick) drowfinefs, that gives them ex- 
treme propenfity to fleep ; which if indulged 
to, they can no more awake out of, but die 
infenfibly. And from this kind of death our 
author adds, that he was feveral times fnatched 
by his fervants, who were more accuftomed to 
the cold, and feafonably forced him to awake 
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out of thofe drowfineffes, which they knew to 
be moft dangerous, And that fometimes the 
death by cold is indolent enough, the relations 
of fome intelligent acquaintance of mine, who 
have been in exceeding cold countries, do 
confirm, 

26. But the other way, whereby cold de- 
ftroys men, is that, which is the moft remark~ 
able in our author, and though lefs fudden is 
more cruel. For he tells us, that fometimes 
the cold feize men’s bodies in the reins, and all 
about the waift (and efpecially horfemen under+ 
neath the armour of the back and breaft) and 
{traightens, as he fpeaks, thofe parts fo forcibly, 
that it freezes all the parts of the belly, efpecially 
the guts ; fo that though they have keen appe- 
tires, they cannot digeft, or fo much as retain the 
lighreft and eafieft aliments, without excepting 
broths themfelves, but prefently reject them by 
vomit, with unfpeakable*&ripings and pains, 
and fo continually complaining of their condi- 
tion, and fometimes crying out, as if fome:- 
body were tearing out their bowels, they end 
their miferable lives, being often brought; ‘by 
the violence of their torments, to the brink of 
madnefs and defpair, before they come to that 
of the grave. And our author having {een 
fome of thefe departed wretches opened, fays, 
that they found the greateft part of their guts 
black, burnt up, and as it were glewed toge- 
ther ; whence he thinks it probable, that, as 
their bowels came to be fpoiled and gangre- 
nated, they were forced to thofe complaints 
and exclamations ; and we may add, that pro- 
bably upon the fame caufe depended thote con- 
tinual vomits of what they eat or drank, the 
gangrene of the guts hindring the defcent of 
excrements downwards, as it often falls out in 
the true I/jaca Paffio, and the periftaltick, or 
the ufual motion of the parts being inverted, 
as it alfo frequently happens in the fame dif- 
eafe. There is no doubt but anatomifts and 
phyficians will think this account very imper- 
feét, but yet I thnik myfelf beholden to the 
author for. it, becaufe it isnot the beft, but the 
only, that I have hitherto yet met with of this 
matter ; though I could wifh it had been much 
more full and particular, and that he had alfo 
opened thofe animals, and efpecially their 
brains, that he mentions to have been killed 
fuddenly, and without pain, by cold. For 
fuch informations (whofe want, as far as our 
climate will permit, I have had thoughts of 
fupplying upon experiments’ of other animals) 
would perhaps fatisfy me one way or other a- 
bout a conjecture I have had, and been able to 
countenance by feveral trials upon vegetables 
and dead animals, about the caufe of mortif- 
cations produced by exceflive cold. 

27. Wuar effects a violent cold may have 
upon the’ bodies of other animals than men, I 
{carce find at all taken notice by the writers | 
have met with, and what I remember upon 
that fubject amounts to but few particulars : 
the French author lately quoted takes notice 
in general, that the cold in Ukrain, as the Po- 
landers €all it, is fometimes fo great, as to be 
fcarce fupportable by horfes, and fome other 
tame beatis.: | 
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28. Tus fame author alfo mentions a cer- 
tain four footed-animal called doback, which 
is faid to be peculiar to thofe parts, and hides 
him(felf under ground in the winter : and hav- 
ing inquired of the lately mentioned Polifh 
nobleman concerning this beaft, he told me, 
that being in that province he had one pre- 
fented him as a rarity, upon an occafion pro- 
per enough to be mentioned here, For fome 
of the Poles chancing to dig (for fome pur- 


pofe that I remember not) ina certain retired 


place, were furprized to find under ground 
an animal not familiar to them ; and though 
this creature was fo frozen and {ftiff, that they 
thought it to be ftark dead, yet when they 
came to flea it for its fkin, being awakened by 
pain, it recovered life again, and was brought 
as a rarity to the commander, from whom I 
have the relation. 

29. THat fome other animals may be 
frozen till they are ftiff, and yet recover, I 
fhall (ere long) have occafion to obferve at 
the clofe of the 21ft fection. And therefore 
I fthall now add but this, that whereas it ts 
a tradition among travellers into northern cli- 
mates, that both birds and wild beafts are in 
icy and fnowy countries ordinarily turned 
white, if not at all times, yet at leaft in the 
winter by the coldnefs of thofe gelid climates ; 
I dare neither admit the pofition, as a thing 
that is true univerfally, nor reject it as a thing 
that is never fo. For not now to enquire, 
whether whitenefs proceeds from the coldnefs 
of the country, or from fome fettled feminary 
impreffion, or from the imagination of the 
females affected by the vivid whitenefs of the 
fnow, that almoft all the year long is the con- 
{tant object of their fight ; I find by the voyages 
Ihave perufed, that navigators often mention 
their meeting with {tore of white bears and foxes 
in Nova Zembla, and other very northern regi- 
ons, as alfo their meeting fometimes with herds 
of white deer. And in the 4/ps, always covered 
with fnow, good authors mention their having 
met with white partridges ; to which purpofe I 
remember, that when I was in Savoy, and the 
neighbouring countries, which have mountains 
almoft perpetually capp’d with fnow, I heard 
them often talk ofa certain white kind of 
pheafants to be met with in the upper parts of 
the mountains, which for the excellency of 
their tafte were accounted very great delica- 
cies. Buton the other fide, the fame navigators 
treating even of the coldeft climates, feeni to 
diftinguifh the white bears from others of thofe 
parts* ; and as for a herd of white deer, 
their colour may proceed from feminal im- 
preffions, fince here in Englamd I have feen 
feveral deer of that colour; and though Green- 
land be by fome degrees nearer to the pole 
than Nova Zembla, yet I have feen a live deer 
brought thence fomewhat differingly fhaped 
from ours, whofe fkin was not white, but ra- 
ther a kind of dun: and to add that upon the 
by, I took notice, that provident nature, to 
arm them againft the cold, had afforded hima 
coat, that might have paffed for a fur. 


30. Yet thefe two things feem temarkable 
in favour of the efficacy of cold ; the one, that 
in feveral cold countries, as particularly Green- 
land, and Livonia, even modern defcribers of 
them affirm +, that hares will grow white in 
winter, and return to their native colour tn 
fummer; and the other, that though Céar- 
leton Ifland differ not one degree in latitude 
from London, yet (as the cold is there pro- 
digious, fo) I remember, that Captain James 
fomewhere takes notice of his having feen there, 
both divers foxes, that were pied black and 
white, and white partridges, though he could 
not catch them. (Pag. 46,-and pag. 89.) But of 
the whitenefs of animals I elfewhere treat among 
other fubjeéts, that belong to the hiftory of 
colours, And having already been more pro- 
lix than I intended in fetting down the obfer- 
vations of others, I think it now time for 
me to refume the mention of my own experi- 
ments, divers of which, though made before 
others, that have been already mentioned, X 
or XII fections off, I thought fit to referve 
for this place, both for other reafons, and be- 
caufe this place feems proper for experiments, 
that have a nearer tendency to the hinting or 
the examining the more general hypothefts 
about cold. | 


TITLE Xx. 
Experiments touching the weight of bodies 
frozen and unfrozen. 


1.Q\INCE divers of thofe ingenious men, 
4) that have of late revived and embraced 
the doctrine of the old Atomifts, teach us, 
that water is turned into ice by the introdudcti- 
on of frigorifick corpufcles, which ‘Democritus 
of old is faid to have believed to be cubical 
(and to which other philofophers of late have 
affigned other fhapes indeed, but yet determi- 
nate ones) we thought fit, not fo much for 
our own fatisfaction, as for that of others, to 
try, whether or no a liquor by its increafe of 
weight, when frozen, would betray any fub- 
{tantial acceffion of the corpufcles of- cold, 
which, according to the Epicurean principles, 
may, by reafon of their {mallnefs, pafs in free- 
ly, and in vaft multitudes, at the pores of 
other bodies, and even of glafs ; and which, by 
reafon of the fame fmallnefs, muft be fuppofed 
exceedingly numerous to be able to arreft the 
motions of fuch multitudes of minute corpuf- 
cles, as muft go to the making up of any 

confiderable quantity of water. 
2. Ann firft we made a trial with eggs, of 
which our notes give us the following account. 
3. [Wg took a good pair of fcales and 
placing them upon a frame (purpofely made 
for fuch experiments, as required, that the 
things to be weighed fhould remain long in 
the ballance) we put into one of thefe a couple 
of eggs, and having counterpoifed them with 
brafs weights, we fuffered them to continue all 
night in a turret (built as it had ‘been made for 
an obfervatory) that the breaking of the eggs, 
orany fuch other accidents might net hinder 
the 


* And it is from very northern countries, that we ufually receive very dark colpured furs, aad the skins as well 


of black foxes as of white ones. 


 Lepores coloris &F pellis mutatione anni tempeftates fequuntir, ac hiberna tempsre albis pilis veftiti, effiuis menfibus 
eofdem cinereos habent. Waivoniz nova defcriptio, pag. 303. 
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the fuccefs of qur endeavours, (which were to 
try, whether the corpufcles of cold, which di- 
vers philofophers fuppafe to be the efficients 
of congelation, would make them any whit 
heavier :) but we were fomewhat furprized, 
when the next morning, after a very fharp 
night, going upto the turret, we found (the 
{cales and frame being in good plight) the 
eggs to be grown lighter by near four grains. ] 

Tus far the note. 

4. But though we afterwards repeated the 
experiment once or twice (if not oftener) yet 
having been, by intervening avocations, divért- 
ed from regiftering the circumftances of the 
events, I dare not now truft my memory for 
any more, than that fome of the circumftarces 
feemed odd enough, but uncertain, and that 
I defifted fram profecuting the expertment, 
chiefly for this reafon, that an increafe of 
weight in expofed eggs was fcarcely to be 
hoped for, becaufe it feemed probable, that part 
of the more fubtile and fpirituous corpufcles 
contained in the egg do continually, by little 
and little, get away through the pores of” the 
fkin and fhell ; that feeming to be the rea- 
fon, why égeslong kept have ufually within 
the fhell a manifeft, and fometimes very con- 
fiderable cavity unfilled with either yolk or 
white ; which cavity feems to have been left 
by the rtcefs of the fubtile parts we have 
been mentioning : fo that although the frigori- 
fick atoms fhould by their ingrefs add fome, 
not altogether infenfible, weight to the egg, 
yet that would not, unlefs perhaps in the very 
nick of time, when the congelation 1s firft 
aétually made, be taken notice of, by reafon 
of the greater decrement of weight, that pro- 
ceeds from the avolation of the more fubtile 
parts of the egg it felf. 

5. Awnp to fatisfy ourfelves about this mat- 
ter, we took four hen eggs, and counterpoifed 
them carefully in a good pair of fcales, which 
were fufpended at a frame, that the balance 
might be kept unftirred in a quiet room, 
wherein we had placed it; and fuffering it to 
continue there for a pretty while, we obferved, 


’ that though it were winter, and though the 


room, wherein it ftood, were deftitute of a 


chimney, yet that {cale, wherein the eggs lay, - 


did almoft grow manifeftly lighter ; fo that it 
was requifite, from time to time, to take a 
grain out of the oppofite fcale, to reduce the 
balance to an equilibrium, And by this 
means we found the eggs, after fome time, to 
have loft eight grains of their former weight : 
but how much-more they would have loft, if 
we had continued the experiment, the need 
we had of the fcales kept us from difcovering. 

6. Upon this occafion I will add, that | 
ufed fome endeavours to fatisfy my felf about 
this inquiry, viz. whether eggs being once 
actually frozen (for thofe mentioned in the 
former note, might lofe their weight before 
they were fo) and kept in a pair of good 
{cales faftened to a frame in fome quiet place, 
jwell fenced from the fun, would by the cold 
of the air, in freezing weather, be kept for 
any confiderable time, without a fenfible dimi- 
nution of weight: but an unexpected thaw 
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hindered us from feeing the fuccefs of what 
we defioned of this nature, both as to eggs 
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and alfo fome other bodies: for if the experi: 
ment were very carefully tried upon a compe- 
tent variety of them, it might poffibly affitt 
us to guefs, efpecially in camphire, and fome 
other eafily exhalable bodies, what intereft 
cold may have in fuppreffing or diminifhing 
the expiration of their effluvia. 

7. Bur to return to the weight of bodies 
frozen and unfrozen, we attempted to difcover 
fomewhat about it by feverat ways, according 
as the differing accommodations, we were fur- 
nifhed with, permitted. And of thefe trials I 
will mention four or five, as well of the lef, 
as of the more accurate, as my memory or 
notes fupply me with them. 

8. One of the lefs accurate ways we always 
imployed to try, whether ice, in which, ac- 
cording to the Atomifts, great ftore of thefe 
corpufeles mutt be wedged, would not, upon 
their expulfion or recefs, leave the water light- 
er than was the ice, was that, which follows ; 
wherein, to haften the experjment, we-mingled 
a little ialt. And though we forefaw, there 
would bea difficulty from the adhefion of the 
vapours of the external air to the outfide of 
the glafs we were to employ, we thought 
that inconvenience might be remedjed by well 
wiping off the froft, or dew, from the outfide 
of the glafs, till it were elean and dry: the 
event of the trial we find fuccinétly fet down 
among our notes as follows. [A fingle phial 
fealed up with ice and falt, being wiped dry, 
and weighed, was found to weigh four ounces 
four drachms and a half: when it was quite 
thawed, it was found to weigh fomewhat more 
than a grain lefs than its former counterpoife. | 

Bur more accurate and fatisfactory trials 
about this matter, I find thus fet down in 
one of my papers : 

g. [We took a phial more thin than thofe, 
that are commonly ufed, that, of the agoregate 
of that and the liquor, the glafs might make 
fo much the leffer part. This phial was fur- 
nifhed with a fomewhat long neck, which at 
the flame of the lamp was drawn by degrees 
flenderer and flenderer, that being yery nar- 
row at the top, it might the more reatlily 
and conveniently be fealed, notwithftandine 
the waters being in it: then we almoft filled 
it with that liquor, I fay almoft, becgufe a 
competent {pace ought to be left unfilled, to 
allow the water, {welled by glaciation, room 
to expand it felf. This phial, with the liquor 
in it, was placed in a mixture of fhow and falc 
after our oftal manner ; and when the glafs ap- 
peared alinoft full of ice, it was taken out, 
and nimbly clofed with Hermes’s feal. Snot 
after, this was weighed in a pair of very goo 
{cales, and the phial together with the contain- 
ed liquor, amounted to Zv. 38. gr. 8. which 
yet was not all ice, becaufe thefe things could 
not be dene fo nimbly, but that fome of the 
ice began to thaw, before we were able ta dif- 
patch them quite. The phial thus fealed be- 
ing remoyed,. and fuffered for two or thre¢ 
hours to thaw, when the ice was vanifhed, 
we weighed again the fealed glafs in the fame 
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{cales, and found, that it weighed, as before ; 
at leaft, if there were any difference, it feemed 
to weigh a little more.] But this increment, that 
amounted not quite to + a grain, might eafily 
be attributed to fome difference in the weights 
and grains themfelves, wherein it is not eafy to 
find a perfect exactnefs, or to fome little unheed- 
ed moifture, that might adhere to fome part of 
the phial. ] 

ro. Anp becaufe it may be wifhed, that as 
the experiment fhews the weight of ice diffolv- 
ed into water, to be the fame with that of 
the folid ice; fo we had tried, whether the 
weight of water congealed into ice would be 
the fame with that of the former fluid water, 
we will fubjoin what immediately follows in 
the fame paper, in thefe words. 

r1. f We took a fealed phial, very thin, that 
it might be lighter, but not fo large as the 
other, by about a third, as amounting ,in the 
lately mentioned fcales but to Ziiij. ij. gr. 41. 
when we had fealed it up with the water in it. 
This phial we placed, as we had done the other, 
in a mixture of fnow and falt, freezing it wari- 
ly, left being fealed it fhould break ; then we 
removed it into the fame {cales, to try, whether 
it had got any weight by the fuppofed fubin- 
greffion of the atoms of cold, which many learn- 
ed men take to be the efficients of congelation ; 
but it either weighed juft as before, or if there 
were any difference, it feemed to have loft 5 of a 
grain. Being fuffered to thaw, and put into the 
fame fcales again, it weighed juft as much as it 
did when frozen, though the weights were nu- 
merically the fame, and about 5 would fway the 
fcales, or at leaft be fenfible upon them. But 
note, that I was careful this laft time to wipe 
the outfide of the glafs with a linen cloth, be- 
caufe I have obferved, according to what I 
elfewhere deliver, that, in cafe ice be any thing 
haftily thawed, it may produce a dew on the 
outfide of the glafs, as I fufpected that even 
the warm air might in fome meafure do in 
this.: and if it had not been for this fufpicion, 
fome adhering dew, that I was thereby ena- 
bled to detect and wipe off, before I took the 
phial into the fcales, might eafily have im- 
pofed upon us. 

12. THEss trials I prefume may give fome 
fatisfaction about the enquiry, for the refol- 
ving whereof I thought fit to make them. 

13. But I was alfo defirous to fee, whether 
any difference, as to weight, would be pro- 
duced by freezing and thawing (if I may ufe 
thofe expreffions in thiscafe) iron, ftone, wood, 
or the like folid and permanent bodies, which 
I intended to have exactly weighed before and 
after their being expofed to the air, and alfo 
after the froft was gone, (and all this againft 
counterpoifes not expofed to fo great a cold) 
would difcover any fenfible alteration, as to 
weight, that might fafely be afcribed to the 
cold. And though avocations, and the ne- 
gligence of one, that we employed, kept us from 
bringing the matter to fuch an iffue.as was de- 
fired, yet the trials feemed not altogether ir- 
rational, fince we’ have formerly made it pro- 
bable (and have fince met with frefh inftances 
to confirm it) that even ftones, and metals, 
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may refent fome change of texture by the ppe- 
rations of fome degrees of cold. And indeed 
induced by fuch confiderations of that kind, as 
feemed the leaft doubtful, I remember I fome- 
time made feveral experiments of the weight 
of fome metals, and ftones, both before and 
after they had been much expofed to a more 
vehement cold, than would have fufficed to 
turn water into ice’; and alfo after they had 
been, if I may fo fpeak, thawed in a warm 
air. But the paper, in which we regiftered the 
events of thefe trials, having been miflaid, I dare 
not charge my memory with the particulars, 
Only, if I miftake not, one or two of the 
{tones feemed to have increafed in weight, after 
having been buried in our frigorifick mixture, 
which I was apt to impute to fome particles of 
the ice refolved into water by the falt, that was 
mingled with it, and (being perhaps made 
more piercing by the faline particles affociated 
with them) imbibed into the pores of the ftone. 
For I remember, that having procured an ex- 
periment, that I then wanted conveniency to 
try myfelf, to be made by an ingenious perfon, 
upon a ftone hard enough to bear a good po- 
lifh, I was by him informed, that the ttone, by 
having been kept a while in water, did, though 
it were afterwards wiped dry, difcover 4 mani- 
feft increafe of weight: and inconfirmation of 
my conjecture, I fhall add, that from a fort of 
ftones, that are of a texture cloie enough to 
be ufually polifhed, I did, asI expected, ob- 
tain, by diftillation, (and that without a naked 
fire) aconfiderable quantity of analmoft infipid 
liquor, which I fufpected to be in good part 
but water foaked into the ftone, for reafons, 
that it is not worth while here to difcourfe of ; 
the caufe of' my mentioning thefe particulars 
being, that (1 hope) they may make thofe, thar 
fhal] hereafter try fuch experiments, cautious 
how they draw inferences from them, and may 
invite them to expofe the bodies, they would 
make trial of, rather to the cold of the free air 
in very fharp weather, (for want of which, we 
ourfelves could not do what we advife) than to 
artificial glaciations at leaft, unlefs they be fo 
ordered, that nothing that is moift come to 
touch thofe bodies to be wrought upon. 

14. But fuch trials as thefe newly men- 
tioned, and others of the like kind, we muft 
leave to be profecuted by thofe, that are fur- 
nifhed with accurate fcales, and leifure ; for 
want of the latter of which, and fometimes too 
of the former, we were fain to give over the 
purfuit of them: which troubled us the lefs, 
becaufe thofe made with the fealed phials were 
diligently made; and as. for divers others, we 
made them, as we were faying, more to be 
able to gratify others, than to fatisfy ourfelves; 
becaufe though in cafe there fhould unquef- 
tionably appear fome fenfible increafe or decre- 
ment of weight, upon that, which the Atomifts 
would call the acceffion or expiration of frigorl- 
fick corpufcles, it would afford a plaufible ar- 
gument in favour of the Epicurean doctrine, 
about the generation of ice: yet if no fuch 
change of weight fhould be found upon the 
freezing or the thawing of the water, or any 
other body, I doube whether it may, on the 
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mifts theory of cold is falfe. For poffibly 
they may pretend, that the atoms of cold may 
not have either gravity or levity, or any more 
than the fteams of electrical bodies, or the 
effluvia of the load-ftone. Nay, though we 
fhould admit the frigorifick corpufcles not to 
be altogether devoid of gravity, it may yet be 
faid, that when they invade the body they 
freeze, they expel thence fome other pre-ex- 
iftent atoms, that may alfo have fome little 
weight; and that the frigorifick corpufcles, that 
fly, or are driven away, may be fucceeded by 
jome fuch, when bodies,come to be thawed. 
But of this no more at prefent. 


Appendix to the XXth Title. 


Fi FE experiments, we recorded in the 
foregoing fection, may perchance in this 
regard prove more ufeful than I was aware of, 
that they may keep men from being mifled by 
the contrary accounts, that I find to have been 
given of the weight of ice, and water, by no 
ob{cure writers, For, to fpare one of the fa- 
moufeft of the ancients, He/mont, in the trea- 
-tife he calls Gas Ague, where he gives an ac- 
count of the congelation of water ; which I 
confefs to be unintelligible enough to me, and 
where he is pleafed to afcribe to I know not 
what extenuation of part of the fulphur he 
{uppofesto be in water ,that levity of ice, which 
the bubbles, it contains, afford us an intelli- 
gible and ready account of, delivers very pofi- 
tively this experiment. Jmple (fays he, Num. 
35.) lagenam uitream {F magnam fruftis glaciei, 
collum vero claudatur figillo Hermetis, id eff, per 
vitri ibidem liquationem: ponatur bec tum lage- 
na in bilance, adjetto pondere in oppofitum, &P 
videbis, quod propemodum ottava fui parte aqua 
poft refolutam glaciem erit pondercfior feipfa gla- 
cie. Quod cum millefies ex eadem aqua jicri poffit, 
&c. Thus far Helmont, who in cafe he take 
lagena vilrea in the ordinary acception of the 
word, would have made us fome amends for 
this erroneous account, if he had taught us 
the way, how he could feal fuch a broad veffel, 
as a glafs flaggon, hermetically. But what has 
been delivered in the foregoing fection, will 
fuficiently fhew, what is to be thought of this 
experiment of Helmont, And for further con- 
firmation, we have feveral times weighed ice 
frozen, and reduced to water, without find- 
ing any caufe to doubt, but that Helmont was 
miftaken. And particularly upon the laft trial I 
made of this kind, having filled a wide-mouthed 
glafs with folid fragments of ice, together with it, 
amounting to a pound (of which the glafs alone 
weighed fomewhat above five ounces) I whelm- 


ed over the mouth of it another flat bottomed - 


glafs, that if any vapours fhould afcend, they 
might be condenfed into drops, as in the like 
cafe I had formerly obferved them to do. And 
this ice being thawed in a warm room, as no 
drops were feen to ftick to the infide of the 
inverted glafs, fo the other glafs being again put 
into the fame {cales, appeared almoft exactly of 
Vou. II. 
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contrary, be fafely concluded, that the Ato- - 


the fame weight as formerly ; whereas the ice 
aione, that had been diffolved, amounting to 
much above eight ounces, according to Hel- 
mont’s proportion, the weights fhould have 
cen augmented by a whole ounce at leaft : 
and I make little doubt, but that if the experi- 
ment had been tried in greater quantities of ice; 
the event would have been very little, if at all 
different. ButI purpofely chofe, in the ftati- 
cal experiments about cold, to make my trials 
in no greater quantities of matter than I have 
done, becaufe it is very difficult to et {cales 
{trong enough to weigh, without being in-. 
jured, much greater weights; and yet be ac- 
curate enough to difcover truly fuch fmall dif- 
ferences, as are fit to be taken notice of in 
fuch experiments. But to return to Helnout ; 
Notwithftanding ali that we have {aid again{t 
what he delivers about the weight of ice, yet 
becaufe I take this inquifitive chymitt to have 
been, in {pite of all his extravagancies, a bene- 
factor to experimental learning, I am willing 
to fuggeft on his behalf, that poffibly much of 
the additional weight he afcribes to the re- 
folved ice, may have proceeded from that which 
would not have been taken notice of by an or- 
dinary experimenter. For (as I not long fince 
intimated) I have ({ometimes purpofely, and 
fometimes by chance) by thawing ice in clofed 
vefiels fomewhat haftily, produced a copious 
dew on the outfide of the veffels ; which dew, 
as being. made by the condenfed vapours of the 
ambient air, ought to be wiped off, before the 
veliel be put into the fcales to weigh the melt- 
ed ice: and it is pofiible alfo, that Helmont 
may have erred in the manner of weighing his 
Lagena, whatever he mean by it; it being 
ufual even for learned men, that are not verfed 
in ftaticks, to miftakein experiments, which re- 
quire, that things be fkilfully and nicely weigh- 
ed. Flow far this excufe may be applied to a 
late * commentator upon Ariffotle’s meteors, 
who fays, he tried, that water frozen is heavier 
than unfrozen ; being a ftranger to that author’s 
writings, I fhall not confider : only whereas 
felmont and he feem to agree very little in 
their affirmations, it will be perhaps more dif- 
ficult to accord them, than to determine, by 
the help of our farmerly regiftered experiments, 
what may be thought of both their relations. 
Yet I thalladd on thisoccafion, that if I had 
not devifed the abovementioned way of freez: 
ing water by art in hermetically fealed glafies, I 
fhould have found it difficult to reduce, what 
is afirmed by Manelphus, which I then dreamt 
not of, to an accurate experiment : for though 
I had imployed a fealed glafs, (which I have 
not heard, that he or any other has yet made 
ufe of to that purpofe) yet if I had in that 
veffel expofed the waier to be frozen the com- 
mon way, it is odds (though itbe not abfolutely 
certain) that the water beginning, as it is wont, 
to congeal at the top, the expanfion of the 
fubfequently freezing water would break the 
glafs, and fo fpoil the experiment. And for 
the fame reafon I have fometimes in vain 
attempted to examine the weight of water 
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frozen by nature, according to her wonted me- 
thod in open phials. And if, inftead of glaffes, 
you make ufe of {trong earthen veffels, there 
is danger, that fomething may be imbibed, 
or adhere to the porous veffel, and increafe 
the weight ; and by fome fuch way, or by fome 
miftake in weighing, it is very probable AZa- 
nelphus may have been deceived: which I am 
the more inclined to think, if we fuppofe him 
a fincere writer, not only becaufe of ‘fome 
things I have taken notice of, about congela- 
tions made in earthen veffels, but becaufe, when 
I have, inftead of an earthen, made ufe of a 
metalline pottinger, (both which forts of vef- 
fels have in common this convenience, that 
their ponderoufnefs makes them lefs fit for ac- 
curate fcales) there appeared caufe to fuipect, 
either that our author did not ufe metalline 
veffels, or, which I rather fufpect, that he 
wanted fkill or diligence in weighing. For as 
I find no intimation of his having employed 
any peculiar or artificial fort of veffels, fo, if 
he ufed fuch as we have newly been {peaking 
of, and had weighed them carefully, I cannot 
but think, that inftead of finding the ice hea- 
vier than the water it was made of, he would 
have rather found it lighter. For I remember, 
that having once expofed all night a pottinger, 
almoft full of common water, to an exceeding 
fharp air, and having caufed it the next morn- 
ing to be brought me, when the liquor was 
throughly frozen, I found it to have loft about 
50 grains (if I mifremember not) of its former 
weight. And thoughthis event were confonant 
enough to my conjectures, yet for greater cer- 
tainty] repeated the experiments another frofty 
night with this new caution ; that the pottin- 
ger and water, together with the counterpoife, 
were kept fufpended 1n the fcales, to be fure, 
that no effufion of any part of the water in 
carrying it abroad to the open air fhould be 
made without being taken notice of : but the 
next morning (fomewhat late) the veifel, with 
the contained water now congealed, appeared 
to have loft about 60 grains; and with the 
like fuccefs the trial was reiterated once more, 
and that in weather fo fharp, that I am_ not 
apt tothink, the water expofed by Manelphus 
began to freeze fooner than ours. But the 
event was not unexpected ; for befides that 
I confidered, that in thefe kind of expe- 
riments, part of the water, notwithftanding 
the exceeding coldnefs of the air, muft in 
all likelihood fly away before the furface of it 
began to be congealed, I judge it not impro- 
bable, that not only the fluid part, but even 
that, which was already congealed, might con- 
tinually lofe {ome of itscorpuicles, and by their 
recefs lofe allo fomwehat of its weight. And 
left thefe conjectures fhould feem too unlikely, 
it will not be amifs to add in favour of the firft 
of them, that having purpofely provided a 
large pewter box, with a cover to {crew on it, 
and having fill’d it almoft full of water, (I fay 
almoft, becaufe if the veffel had been quite full, 
the congealing cold might have burit it) and 
carefully weighed the aggregate of both (which 
amounted to %v. sil. gr. t1. whereof the veffel 
weighed 311, 3v, anc .,'. 8.) we expufed the 
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water after the top of the pot was {crewed on, 
to hinder the avolation of it, to the freezing 
air all night, and the next morning found it 
frozen from the top to the bottem, though not 
uniformly and perfectly, but found not one 
grain difference betwixt its prefent and its 
former weight. And as ‘for the fecond con- 
jecture newly propofed, though it may feem 
fomewhat ftrange, yet it is confirmable by 
this experiment, that having piaced divers 
lumps of folid ice in a pottinger, which toge- 
ther with them weigh’d a pound, confifting 
of 16%. and having expofed thele taings in the 
fame fcales, wherein they were weighed, to 
the free air, on a very frofty night, we found 
the ice to have loft the next morning 24 grains 


of its weight; and the weather continuing fo 


cold, that it froze hard all day long in the 
fhade, I gave order to have it kept out of the 
fun in the fame {cales, during all that time, and 
a good part of the following night, and then 
weighing it the fecond time, found, that the 
whole decrement of weight did now amount 
to five grains above two drachms, though the 
weight of the ice, without the pottinger were 
but about feven ounces: and when we had kept 
about 13 ounces of ice, ina very frofty night, 
expofed to the cold air, ithad loft, as early as 
the next morning, a good deal above two 
drachmsof its former weight. But thefe ftatical 
obfervations have perhaps already but too much 
{welled this Appendix. 


TITLE XXII. 


Promifcuous experiments and cbfervations 
concerning cold. 


1.9 Hope it will not be imagined, that I have 
fuch narrow thoughts of the fubject I treat 

of, Cold, as tobelieve, that I have comprized 
under thofe few titles, prefixed to the Sections 
of this huftorical treatife, all the particulars, 
that I knew to belong to fo comprehenfive a 
theme; as would readily appear, if I thought 
it Convenient toinfert here the fcheme of arti- 
cles of inquiry, that I drew up to direct my 
felf, what inquiries and experiments to make. 
But though there were divers of thofe heads, 
to which I could fay fo little, that I judged it 
improper to affign them diftinét titles, be- 
caufe, as to fome of them, I had not time and 
opportunity to make thofe trials, which, if I 
had not wanted thofe requifites, might have 
been made, even here in England; and be- 
caufe alfo, as to more of them, I conceived 
my felf unable to produce, in this temperate 
climate, fo {trong and durable a cold, as feem’d 
neceffary to make the trials, that might be re- 
ferred to them, fucceed fo far, asto {atisfy my 
doubts, either affirmatively, or negatively : 
Though I fay, thefe and fome other confide- 
rations kept me from increafing the number 
of the titles, among which I have diftributed 
the experiments and obfervations, that make 
up the foregoing part of this treatile, yet 
fince divers particulars have occurred to me, 
which though they feem not properly redu- 
cible to the foregoing titles, do yet belong 
to the fubject and defign of this treatife, I 
think 
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think it fitto annex them in this place, and 
without any other order than that, wherein 
they fhall happen to occur to me, throw them 
into this one fection; together with fome loofe 
experiments, and divers relations, that I have 
met with among navigators and authors, that 
have travelled into the northern climates, touch- 
ing cold, not forbearing to infert promifcuoufly 
among them fome few paralipomena, which, 
if they had feafonably come to my hands, or 
into my mind, might have had a more pro- 
per place among the foregoing fections, or 
have compofed a title by themfelves. _Where- 
fore though the obfervations will not be alto- 
gether unaccompanied with experiments, yet 
for the reafons above intimated, much the 
greater part of what is to be delivered under 
this title, will confift of colleétions out of 
voyages, in which the ftrange things men- 
tioned being fuch, as we cannot examine by 
our own trials, I can equitably be thought an- 
{werable for the truth of nothing but the ci- 
tations. 

2. [REMEMBER Itried, at feveral times, di- 
vers experiments, to difcover, whether or no 
cong*lution would by conftriction of the pores 
of bodies, or vitiating their texture, or ar- 
refting the motion of their parts, hinder them 
from cmitting thofe effluvia, that we call o- 
dours; but the regifter of thefe obfervations, 
being unhappily loft in one of my late removes, 
I dare add but thefe few, wherein I have no 
caufe to diftruft my memory. 

3. I pip, in the months of December and 
January, at feveral times gather differing forts 
of flowers in frofty weather; but in moft, when 
they were frefhly gathered, and haftily {melt 
to, I could fcarce perceive any fenfible {mell ; 
whether it were, that the caufes above hinted 
hindered the expiration of the odoriferous 
fteams, or that the cold had fome undifcerned 
influence upon the organ of fmelling, which 
made the fenfe more dull, or that the fame 
cold kept the alimental juice of the flowers 
from rifing in fuch plenty, and abounding 
fo much with fpirituous parts, as was ufual at 
the more friendly feafon of the year: and this 
feem’d the more likely to be one reafon of 
the phanomenon, becaufe moft of the flowers 
were flagey, and as it were, ready to wither ; 
and becaufe alfoa primrofe, that was vigorous 
and frefh in its kind, had an odour, that was 
manifeftly (and it will eafily be believed, that 
it was not ftrongly) fweet, and genuine. 

4. I rook alfo, about an ounce, by guefs, 
of rofe-water, and putting it into a {mall phial, 
after I had fmelt to it, it was expofed to freeze 
in the open air; and when it began to have 
ice init, I chen fmelt to it again, but found 
not the perfume confiderably, if fo much as 
manifeftly abated : and laftly, having fuffered 
it to continue in the air, that was then very 
fharp, ’tuillit was quite frozen, and difcovered 
no liquor, when the phial was turned upfide 
down, the ice notwithftanding was not defti- 
tute of a graceful and genuine fcent, though 
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it feemed fomewhat faint; but after the ice 
was reduced to water again, the fragrancy ap- 
peared confiderable. But on this occafion it 
will not be improper to fubjoin this caution, 
that care muft be had, in trials of this nature, 
to make one’s eftimate betimes ; for if aman 
fhould ftay too Jong about it, there is danger, 
that the warmth of ones breath and face may 
relax the pores, or thaw the furfac2 of the ice, 
that is held near his nofe, and both free and 
excite the corpufcles of fmell, that are impri- 
foned there, that fo initead of ice, he may 
{mell a liquor. The reafonab'ene!s of which 
advertifement may be juftified by an experi- 
ment, that I am aboutto annex. For being 
pretty well confirmed by the cafual and un- 
willing obfervations of one of my friends, cu- 
rious in making fweet water, that even liquors 
more eafy to be fpoile than role-water would 
not have their fragrancy deftroyed, though per- 
haps impaired, nor fo much as their odours 
for the time quite imprifoned and fuppreffed 
by congelation ; and this appearing congruous 
to whatI formerly noted of the effluviums, 
that may, by the decrement of weight, be 
gathered to iffue from ice itfelf, I thought it 
worth while to try, whether ftinking liquors 
would not be more altered by congelation, 
than odoriferous ones, And accordingly hav- 
Ing procured fome rain-water, that had been 
kept in a tub, ’till ic ftunk fo ftrongly, that I 
could hardly endure it near my nofe, I caufed 
a pottinger full of it to be expofed all night to 
a very fharp air ; and examining it the next 
morning, when it was all turned into ice, nei- 
ther I, nor fome others, to whom it was offered, 
could perceive any ftink at all init. And hav- 
ing in another place, but with as ftinking wa- 
ter, repeated the experiment, when the pot- 
tinger was the next morning brought to my 
bed’s fide, I found it to {mell abominably ; 
whereupon gueffing, that this difference pro- 
ceeded from fome thaw made by the warmth 
of the room inthe fuperficial parts of the ice, 
I found it to be fo indeed, partly by the help 
of the light, which difcovered a little liquor 
upon the ice, and partly by expofing the vef- 
fel with that liquor in it to the cold air again, 
by whofe operations an ice was produced, that 
was perfectly inodorous: and I remember, 
that one of thefe parcels of ice being thawed, 


feemed to be lefs ftinking than before *it had | 


been frozen ; and if I had not been diverted, 
I fhould have tried, whether this ice, that did 
not omit odours, would emit, like other ice, ef- 
fluvia, difcoverable by the fcales: for whether 
the ice would lofe of its weight, which feemed 
the more probable, or would not, the event 
may afford a not inconfiderable hint. 

5. Ir is athing not only remarkable, but 
fcarce credible, that though the cold has fuch 
ftrange and tragical effects at Mo/cow, and elie. 
where in cold countries, as we have formerly 
mentioned, efpecially a little after the begin- 
ning of the 18th and fomewhere in the rgth 
fe€tion ; yet this happens to the Ruffians and 

Livonians 


* Tfic had not becn for the negligence or miftake of one, that I ordered in my abfence, to freeze and thaw the 
fame water, divers times one after another, I might have added the fuccefs of that experiment, which I was forry 
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, becaufe it might poffibly have afforded an ufeful hint about a way to correct ftinking waters, in fome 
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Livonians themfelves, who, not only by living 
in fuch a country, mult be accuftomed to bit- 
ter colds, but who, to harden themfelves to 
the cold, have ufed themfelves, and thereby 
brought themfelves to be able to pafs to a 
great degree of cold, from no leis a degree 
of heat, without any vifible prejudice to their 
healths, For I remember, that having inquired 
of a virtuofo of unqueftionable credit, whether 
the report of our merchants, concerning this 
ftrange cuftom of the Mufcovites and Livoni- 
ans, were certainly true, he affured me, that it 
was fo, at leaft as to the Livonians, among 
whom, being in their country, he had known it 
practifed. And the fame was afhirmed to me by 
an ingenious perfon, a doctor of divinity, that 
had occafion {ome years fince to make a journey 
to Mofcow. And the tradition is abundant- 
ly confirmed by O/vearius, whofe teftimony 
we fhall fubjoin, becaufe this feems one of 
the eminenteft, and leaft credible inftances, that 
we have yet met with of the ftrange power, 
that cuftom may have, even upon the bodies 
of men. * It isa wonderful thing fays he, to 
‘ fee how far thofe bodies (fpeaking of the 
Ruffians, that are accuftomed and hardened to 
‘ the cold) can endure heat, and how when 
¢ it makes them ready to faint, they go out 
‘ of their ftoves ftark naked, both men and 
‘ women, and caft themfelves into cold wa- 
‘ ter, or caufe tt to be poured upon their 
‘ bodies, and even in winter wallow in the 
¢ fnow.? To which pafflage our author adds, 
from his own obfervation, particular examples 
of the truth of what he delivers. 

6. I Hap feveral years fince, the curiofity 
to try, whether there were any truth in that 
tradition, which is confidently affirmed, (and 
experience by fome is pretended for it) that 
the beams of the moon are cold ; but though 
I were not able to find any fuch matter, either 
by the united beams of the moon, or by the 
fame beams concentred by fuch burning-glaf- 
fes as I then had ; yet having fome years after 
furnifhed my felf with a large and extraordina- 
ry good metalline concave, I refolved to try, 
whether thofe beams were not only devoid of 
cold, but alfo fomewhat warmifh, fince they 
are the fun-beams, though reflected from the 
moon. And we fee, that his beams, though 
reflected from glaffes not fhaped for burning, 
may yet produce fome not infenfible degree of 
warmth. But notwith{tanding my care to 
make my trials in clear weather, when the 
moon was about the full, and, if I mifremem- 
ber not, with a weather-glafs, I could not per- 
ceive by any concentration of the lunar beams, 
no not upon a black object, that her light 
did produce any fenfible degree, either of cold 
or heat; but perhaps others, with very large 
glaffes, may be more fuccefsfulin their trials. 

7. On this occafion I fhal! add, that meet- 
ing the other day ina bookfeller’s fhop with 
the works of the learned phyfician Sanéforius 
(whom I look upon as an inquifitive man, con- 
fidering when and where he lived) a picture 
drew my eyes to take off an expcriment, where- 
by he thinks to evince the light of the moon 
to be confiderably hot ; which he fays, he tried 


by a burning-glafs, through which the moon's 
lisht being cait upon the ball of a common 
weather-glafs, the water was thereby depreffed a 
good way, as appeared to many of his difciples, 
amid{ft whom the obfervation was made. But 
though this may invite me, when opportuni- 
ty fhall ferve, to repeat my trials, yet 1 muft 
till then fufpend my affent to his conclufion: 
For my burning-glafs was much better, than 
by the narrative his feems to have been ; and 
my trials were perhaps at leaft as carefully 
and impartially made, as his experiment, in 
which this may probably have impof-zd upon 
him ; that performing the experiment, a com- 
pany of his fcholars, whilit they ftood round 
about his thermofcope, and ftooped (as in like- 
lihood their curiofity made them to do) to 
fee by fo dim a light the event of the ex- 
periment, the unheeded warmth of their breath 
and bodies might, unawares to Sanéorius, fome- 
what affect the air included in the weather- 
glafs, and by rarifying it, caufe that depref- 
fion of the water, which he afcribed to the 
moon-beams, But becaufe this is a conjecture, 
I intend, if God permit, to repeat the expe- 
riment, when I fhall have opportunity to do it 
with a more tender weather-glafs, than I had 
by me, when I made my former obfervations, 


To the Xith TITLE, 


Y the unfuccefsfulnefs of the former at- 
tempts made with an iron inftrument, 
I was invited, efpecially being at another 
place, where I was unfurnifhed with fuch hol- 
low iron balls, as are mentioned numb. 10. to 
fubftitute the following experiment. I caufed 
a {kilful fmith to take a piftol-barrel, gueffed 
to be of about two foot in length, and ofa 
proportionable bore; and when he had, by ri- 
veting in a piece of tron, exactly ftopped 
the touch-hole, I caufed him to fit to the 
nofe of the barre] a fcrew, to go as clofe as 
wellhe could make it: and then having fil- 
led it to the very top with water, I caufed the 
{crew to be thruft in (which could not be done 
without the effufion of fome of the water) as 
forcibly as the party I imployed was able to 
do it, that the water, dilated by congelation, 
might not either drive out the fcrew, or get 
between it and the top of the barrel. And 
having, then fufpended this barrel in a perpen- 
dicular pofture in the free air, in a very cold 
night, which then unexpectedly happened, and 
gave me the opportunity of making the trial, 
I found the next morning, that the intumefcent 
water had thruft outa great part of the fcrew, 
notwithftanding, that, to fill up intervals, I had 
oiled it before ; and was got out betwixt the 
remaining part of it, and the barrel, as appear- 
ed by fome ice, that was got out, and ftuck 
round about the fcrew. Wherefore, the bitter 
cold continuing one day longer, I did the 
next night caufe the intervals, that might be 
left betwixt the male and female {crews, to he 
filled up with melted bees wax, which I pre- 
fumed would keep the fcrew from being turned 
by the water : and having in other points pro- 
ceeded as formerly, I found the next morning 
that 
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that the fcrew held, as I defived, and the 
preceding night having been exceeding hit- 
ter, the cold had fo forcibly congealed, and 
expanded the water, that it burft the ion bar- 
rel fomewhat near the top, and made a con- 
fiderable and oblique crack in it, about whjch 
a pretty quantity of iceappeared to ftick; be- 
fides that, there were three or four other flaws, 
at fome of which fmaller quantities of water 
appeared to have got out. At the fame time, 
that I befpoke this iron barrel of the {mith, 
I ordered him to get me a brafs one filled up 
after the fame manner, to make the experiment 
the more fatisfactory. But though he could 
not procure it, yet the fuccefs was not un- 
welcome, becaufe it was manifeft, that there 
were cracks in the iron in one place con{picu- 
ous, and in others .eafily difcoverable, by 
blowing into the barrel, and putting on the 
outfide of the fufpected parts, either {pittle or 
fome fit-liquor, whofe agitation plainly difclofed 
the egrefs of the wind; and there appeared 
fmall caufe to doubt, but that thefe cracks 
were produced by the operation of the cold ; 
fince not only the fmith was a fkilful man in 

his trade, and one, that I ufed to imploy about 
’ inftruments, and alfo the barrel had been 
fometimes kept many hours filled with water, 
without appearing other than very ftanch : but, 
which is the confiderableft circumftance the 
night before, the froft, asI lately noted, was 
not able to make the water break out at any 
of thefe clefts, though it were able to force 
it felf a way out at the fcrew, in fpight of all 
the care we had taken to make it go clofe. 
have only this circumftance to add about this 
matter, that when by thawing one part of the 
ice, fome pieces of the reft were got out of the 
barrel, all I took notice of appeared to be full 
enough of bubbles, but yet {uch as deemed lefier 
than ordmary, whether they were fo by chance, 
or were determined tobe fo, by the refiftance 
or compreffion, which the freezmg water found 
supen its endeavouring to expand its felf in the 
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ONG fince the writing of the foregoing 
fection, meeting with a paflage in Bar- 
.tholinus, where he veuches Gab<us for che exipe- 
riment of congealing water (without limiting 
at to any feafom of the year) by putting dalt- 
petre into it, and fhaking it itrongly, I was 
thereby confirmed, that I was mot miftaken, in 
fuppoting, that Gafewd~s {mentioned in the 
former fection) did not exclude that corporal 
and vifible nitre out af the nusaber of the grand 
eficients of congelation. For Cabeus having 
-publifhed +his comment upon Ariffat/e’s meteors 
(whence this experiment is tiken by iBgthp- 
Linus) before Gaffendus publifhed this book, itt 
is probable, that he as well as others borrowed 
the experiment from him; and Cakeus, as Baty 
tholinus quotes him, prefcribes the putting the 
falt-petre itfelf into water, which being a while 
putinto a brifk motion, will, after fome agita- 
tion, not only refrigerate that water, byt bring 
dt to a true and proper congelation, 
Vor. II. 


WHEREFORE fufpegting, that this yelation; 
wherein, Bgrtholinus fays, he will believe him, 
without an oath, may havegiven rife to the 
@pinions and affirmations of thofe ingenious 
writers, that haye finge afcribed fuch wonder- 
ful coldnefs to nitre, and finding in Burtbo- 
linus, that Cabeus’s proportion betwixt the 
nitre and the water, was that of 35 to op, 
that is, aloft as one to three,I theught it-very 
well worth while tomate trial of anexperiment, 
which feemed to me little lefs unlikely than 
confiderable. od. | 

J Toox then a pound of goed falt-petre, 
and rear three pound of common water (to ob= 
feyve the more narrawly Gaheus’s prepartion) 
thefe being put into a large new pipkin, were 
kept conftantly and nimbly ftirred about, {ome- 
times by me, fometimes-by one or other of the 
domefticks relieving one another, when they 
were weary ; but though the mixture was with 
a |sind of broad glafs {pattle kept in a brifk 
mation, that for the magft part was after the 
manner of a whirl-pool, and fometimes 4 more 
confufed agitation, and though we ,kept it 
thus ftirying fer almoft an hour and a half, 
till we faw no likelihood of effecting any 
thing by trying our felves any further, yet not 
only we could not perceive that any atom of 
true ice was produced; whereds, aceording to 
our authors, we might haye expected a true 
and perfeét congelation of all, or the greateft 
part of the water, but we did nat find, thar 
there was {o mueh as any freezing of the va- 
pours on the outfide of the weffel; apd for 
this reafon wethought fit aboyt she fame ume, 
to try the expetiments by another kind of agi- 
tatiqn, and mixing two ounces of falt-petne 
with about fix of water, in-a conyeniently fized 
phial, we did fevaeral o£ us facceffiyely vehe- 
mently fake the jphial to dnd fre,..rill we 
were almoft tired; but neither this way was 
there produced the deaftice within the glafs, 
or the leaft congelation, of the vapours ef the 
air on tthe qutGde of x. It is trge, that 
when fo. g¢reat.a proportion of falt-perre be- 
gan to be aiffelved ja the jpipkin, the water 
had a fenfible increafe of coldnefs, which.af- 
terwards fegmed to diminifh, when oncethe 
nitre was diffolved ; but not to mention, that 
(if I much-ptake pet) we have obferved the 
water to be refrigerated, when, ypon the dif- 
folution of common fale, mobgcudes of actually 


cold and folid ¢oppufeles came to be every way ° 


difperfed throwgh it; this geldnefs produced 
by the nitne was very, dar Saort ef the degree 
requifite to.congelation ; fey to fatisfy myzclt, 
that my fenfe did not aiGipform me, J took 
a good fealed weather-glafs of alggut ten of 
twelve inghes Jong, and .immerfing # inty the 
cold mixture of nite apd warer, J ebferved she 
tingted fine of Mane in. the ftem to deicend 
not inconfderably send qwken I pergsiveg that 
degmee of cald to have- waowghr lits efedt, 1 
removed the thermoftepe ypto a pha} filled 
withcommon waters abeyt whigh J-had asled 
to be placed a mixture of beaten ice and falt, to 
refrigerate the camtainag water, In whch the 
hall ef, she inftrument bping iplaged,- the fpicir 
of wine hafily Gnlsnnedesk # Wi AX hake gaches 
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below that plaée, at which it ftood, when it 
was removed out of the nitrous folution: and, 
for further fatisfaction, removing the thermo- 
{cope once again into that folution, the {pirit 
of wine in the ftem was haftily impelled up, 
as if the bubble had been put into warm water. 
And, once more, the weather-glafs being re- 
moved into the formerly mentioned refrigera- 
ted water, the tuncted liquor began to fall 
down haftily again, and, within a while, fub- 
fided almoft into the bubble; whereupon, to 
avoid injuring the inftrument, we thought fit 
to take it out. So that, upon the whole mat- 
ter, if the learned Cabeus were not deluded by 
miftaking: fome cryftals of nitre (which I have 
obferved eafily to fhoot again in water, that has 
been glutted with it) for true and proper ice, 
TI cannot but wonder at his affertion, and muit 
take the liberty to think my felf warranted, by 
fo many harmonious trials, as I have found un- 
favourable to the fuppofed fupremenefs of cold 
in falt-petre, to retain my former opinion about 
it, till more fuccefsful experiments withdraw 
me from it. 

Ir is a recéived tradition, among the water- 
men and many others, that the rivers, if not 
ponds alfo, are frozen firft at the bottom, and 
begin to thaw there. But though I find this 
opinion to be in requeft, not onlyamong Eng- 
lifh watermen, but among the French too, 
yet Ethink it may be very warrantably que- 
{tioned: for it is evident, in waters we expofe 
to freeze in large veffels, that the congelations 


top; and indeed it often happens, that, after 
the hard froft has continued a while, thefe 
emergent pieces of ice do very much contribute 
to the freezing over of rivers. For, coming, 
in fome of the narrower parts of them, to be 
{topped by the fuperficial ice, that reaches on 
each fide of the river, a good way from the 
banks towardsthe middle, thofe flat icy bodies 
are eafily cemented by the violence of the cold, 
and, by the help of the contiguous water, to one 
another, and by degrees ftreightning, and at 
length choaking up the paflage, they givea 
{top to the other flakes of ice, that either emer- 
ging from the bottom, or loofened from the 
banks of the river, or carried down the ftream 
towards them; and thefé being alfo, by the 
fame cold, cemented to the reft, the river is at 
length quite frozen over. And the reafon, why 
fo many flakes of ice come from the bottom of 
the river, feems to be, that, after the water has 
been frozen all along near the banks, either the 
warmth of the fun by day, or fome of thofe 
many cafualties, that may perform fuch a thing, 
does by thawing the ground, or otherwife, loo- 
fen many pieces of that ice together with the 
earth, ftones, &¥c. that they adhered to, from 
the more {table parts of the banks; and thefe 
heavy bodies do, by their weight, carry down 
with.them the ice they are faftened to; but 
then the water at the bottom of the river be- 
ing warm, in comparifon of the air, in frofty 
weather, (fince that even common water is fo, 
we have manifefted by experience, where we ,, 


fhew how much fooner ice will be diffolved in gion poych- 

water, than thawed in air) the difperfed ice ising rhe ds- 

by degrees fo wrought upon, that thofe parts, 7!” % 
¢. 


begin at the furface, where the liquor is conti- 
guous to the air; and therice, as the cold con- 
tinues to prevail, the ice increafes, and thickens 


downwards: and therefore we fee; that frogs 
retire themfelves, in frofty weather, to the bot- 
tom of ditches, whence I have had many of them 
taken\ out, very brifk and vigorous, from under 
thethi¢kice thatcovered the water. And I have 
been informed by an obferving perfon, that, 
at leait in fome places,! it 4s ufual, in winter, 
for fhoals'of fifhes to retire to thofe depths of 
the fea, if not of rivers alfo, where they are not 
tobe found in fummer. Befides, ifrivers were fro- 
zen atthe bottom, we muftvery frequently meet, 
in the emergent pieces of ice, the fhapes of thofe 
irregular cavities and protuberances, that are 
often to be found in the uneven foils, over 
which rivers take their courfe ; whereas, gene- 
rally, thofe emergent pieces of ice are flat, as 
thofe flakes, that are generated on thé furface 
of the water. Moreover, if even deep rivers 
freeze firft at the bottom, why fhould not very 
many fprings and wells freeze firft at the bottom 
too? the contrary of which neverthelefs is ob- 
vious to be obferved.. In confirmation of all 
which, we may make ufe of what we formerly 
noted, (in the fection of the Primum Frigidum) 
about the practice of the mafters of the French 
falt-works, who, by overflowing the banks and 
caufways all the winter, keep them from being 
fpoiled by the froft; which could not be done, 
if the waters, they ftand under, froze as well at 
the bottom, as at the top. 

But, I find, that that, which deceives our 
watermen, is, that they often obferve fakes of 
ice to afcend from the bottom of rivers, to the 


‘bulk of water. 


by which it held to the ftones, earth, or other’ 
heavy bodies, being refolved, the remaining 
ice being much lighter, bulk for bulk, than 


‘water, gets loofe, and ftraightway emerges, 


and may perhaps carry up with it divers {tones 
and clods of earth, that may yet happen to 
ftick to it, or be inclofed in it, the fight of 
which perfuades the waterman, that the flakes 
of ice were generated at the bottom of the ri- 
ver ; whereas a large piece of ice may carry up, 
and fupport bodies of that kind, of a great 
bignefs, in cafe the ice it felf be proportionably 
great, fo that the aggregate of the ice, and hea- 
vy bodies, exceed not the weight of an equal 
On which occafion I remem- 
ber, that Captain ames Hall, in a voyage ex- 
tant in Purchas, ‘relates, that, upon a large 
piece of ice in the fea, they found a great 
ftone, which they judged to be three hundred 
pound weight. But, of the tradition of the 
watermen we fhall fay no more, than that this 
hath been difcourfed, but upon no great infor- 
mation, though the beft we could procure; fo 
that, for further fatisfaction, it were to be de- 
fired, that, either by fending down a diver, or 
by letting down fome inftrument fit to feel (if 
I may fo.fpeak) the bottom of rivers with, and 


‘to try, whether ice, if it met with any, be loofe 


from, or uniformly coherent to the ground, 
and alfo bring up parcels of whatever ftuff it 
meets with there, the matter were, by compe- 

tent experiments, put out of doubt. 
We took a fealed weather-glafs, furnifhed 
with 
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with f{pirit of wine, and though not above ten 
inches Jong in all, yet fenfible enough; and, 
having caufed a hole to be made in the cover 
of a box, juft wide enough for the {mall end of 
the glafs to be thruft in at, we inverted the 
thermometer, fo that the ball of it refted upon 
the cover of a box, and the pipe pointed di- 
rectly downwards. Then we placed about the 
ball a little beaten ice and falt, and obferved, 
whether, according to our expectation, the 
tincted fpirit, that reached to the middle of the 
pipe, or thereabouts, would be retracted upon 
the refrigeration of the liquor in the ball; and 
accordingly the fpirit did ina very few minutes 
afcend in that fhort pipe above an inch higher 
than a mark, whereby we took notice of its for~ 
mer f{tation, and would perhaps have afcended 
much more, if the application of the frigorifick 
mixture had been continued; by which, and 
another fucceeding experiment to the fame 
purpofe, it feems that the condenfation of li- 
quors by cold, is not always affected by their 
proper gravity only, which ordinarily may be 
fufficient to make the parts fall clofer together : 
but whether in our cafe, the contraction be af- 
fitted by fome little tenacity in the liquor, or 
by the fpring of fome little aerial, or other {pi- 
rituous and elaftick particles, from which the 
inftrument was not perfectly freed, when it 
was fealed up, or which happened to be gene- 
rated within it afterwards, will be, among o- 
ther things, more properly inquired into in 
another place, where we may have occafion to 
make ufe of this experiment. 

TueEre is a famous tradition, that in Mu/- 
covy, and forne other cold countries, it is ufual 
out of ponds and rivers to take up pood num- 
bers of fwallows inclofed in pieces of ice ; and 
that the benumbed birds upon the thawingof the 
ice in a warm room, will come to themfelves 
again, and fly about amazedly for a while, but 
not long furvive fo great and fudden a change. 
I have in another treatife already faid fome- 
what about this fradition, and therefore fhall 
now fay no, more of it, than thefe two things : 
firft, that I fince was affured by a perfon of 
honour, that is very curious, and was com- 
manded by a (many ways) great prince to en- 
quire out the trath of it, when he was in fome 
of thofe countries, where the thing 1s faid to be 
familiar enough, and that the eminenteft and 
fobereft perfons he could afk affirmed the thing 
to be true : but, (fecondly) having lately en- 
quired about this matter of a knowing perfon 
of quality, that was born and bred in Poland, 
he anfwered me, that in the parts, where he 
lived, it was a very general and unqueftionable 
opinion, that fwallows often hid themfelves all 
the winter under water in ponds and lakes, and 
fedgy places, and that the fifhermen, when 
having broken the ice, they caft their nets 
for fifh, to draw them up benumbed, but not 
dead, fo that they quickly in ftoves recover 
their wings, but feldom after that prolong their 
lives. But as for their being taken up in ice, 
he told me, he had not heard of it ; though I 
fee not, why in cafe they commit themfelves to 
fhallow waters, as thofe of ponds and fedgy 
places often. are, a fharp lafting froft may 


not fometimes reach them. And therefore that, 
which left me the greateft {fcruple abour. this 
tradition, is, that this gentleman, notwith- 
{tanding his curiofity, could not affirm, that 
ever he himfelf had feen any example of the 
thing he related. 

BuT I will take this occafion to add, that 
having a mind in frofty weather to try fome 
anatomical experiments about frogs; one, that I 
imployed breaking in a ditch fome ice, that was 
very thick, and of which he was to bring me 
a quantity, found in the water; that was un- 
der the ice, good ftore of frogs (befides fome 
toads) which I found to be Very lively, and di- 
vers Of which I kept for certain ules a goodl 
while after, 

To confirm, and to add fome paralipomena 
unto what I have delivered in the fecond, and 
in the twentieth titles; about the froft’s getting 
into hard and folid bodies, I fhall here tubjoin 
fome particulars there omitted, which I have 
Jearned partly from experiments; and partly 
from perfons worthy of credit; whom I pur- 
pofely confulted about this matter. 

Anp firft, as to the freezing of wood, we 
have fometimes tried it by purpofely expofing 
partly other wood, and partly branches cut off 
from growing trees, to an intenfe degree of 
cold, by which the wood feemed in one night 
to be for fome little depth manifeftly enough 
invaded by the froft. Buta domeftick of mine 
having a little while fince had occafion to fell 
an old apple-tree, on a day, that had been pre- 
ceded by a fortnight’s bitter froft; came and 
informed me, that he found, that the froft had 
evidently pietced into the very tniddle of it, 
though it were about a foot in diameter. And 
an experienced artificer, whofe head and hand 
were much~imployed about the building of 
great men’s houfes, told me, that he had often 
féen here in England pieces of timber itfelf ma- 
hifeftly frozen, and rendered exceeding diffi- 
cult to be fawed, the froft alfo appearing by 
evident figns to continue in the faw-duft. And 
therefore it will be the lefs ftrange, if in Po- 
land the effects of cold upon wood be more 
confpicueus. For a Jearned native affured me, 
that in his country it was ufual to have wood 
frozen fo hard, that the hatthetswould not cut 
it, but rebound from it ; and that it was very 
ufual to hear in the night a great many lout 
cracks, almoft like the reports of piftols of 
the fhingles or wooden tiles, wherewith in 


‘many places they cover their houfes inftead df 


flate ; and this, (as I pyrpofely‘afked) when the 
weather was dry, and exceffively cold. When 
I likewife enquited about the thawing of wood, 
he told me, he had feveral times feen pieces of 
timber, whith having been thoroughly frozen 
in the air, did, when brought into rooms, 
made warmby ftoves, become coveted with a 
kind of hoar froft, and made them look white, 


‘and that though his bow (which he fhewed 


me) were very ftrong and teugh, as being 
made not of wood, but horn, and other clofe 
materials, it would be fo changed by the 
froft, that unlefs fpecial care were had in the 
thawing of it, tt would break 
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Tat marl and chalk; and other lefs fo- 
lid terreftrial concretions, will be fhattered by 
{trong and durable frofts,; is obferved by huf- 
‘bandmen, who thereby find it the better fitced to 
manure their land; the texture of thofe bodies, 
during whofe intirenefs the parts moft proper 
to feed grafs and corn, are more locked up, 
being by congelation in great part diffolved ; 
but that true and folid ftones, wont to be im- 
ployed in noble and durable buildings, fhould 


thereby, he affirmed to me, that oftentimes in 
very hard frofts many glaffes, that had conti- 
nued entire for many weeks (for that circum- 
{tance J was follicitous to afk about) would as 
it were of their own accord crack with loud 
noifes. But whatever prove to be the iffue of 
fuch trials, it will not be amifs to confirm the 
phaenomenon itfelf, by the teftimony of an 
illiterate but very experienced French author, 
who, on aceftain occafion, tells us, (as I alfo 


take notice in another * treatife) * That he* cf she 
‘ knows the ftones of the mountains of r-imperfec- 
© denne (famous enough in France) are harder Pgs ee 
‘ than marble, and yet the inhabitants of that/@re Ber. © 
‘ country do not draw them out of the quarry nard Pa- 


‘ in winter, becaufe they are fubject to the lilly. 


be {poiled by the froft, will perhaps to moft 
readers feem very improbable. And therefore 
I fhall here add what I have learned by in- 
quiry of the ingénioufeft and moft experienced 
mafon I have met with, becaufe it may not 
only furprize moft readers, but prove an ufeful 


obfervation to him. Having then enquired of 
this tradefman, whether he did not find, that 
fome free ftone, a name ‘vulgarly known, 
would not be fpoiled by the froft, he told me, 
that he had often obferved both free ftone and 
harder {tones than that, to be exceedingly 
{poiled by the froft, and reduced to crack 
or fcale off, to the blemifhing and prejudice 
of the houfes, that are built of them. But 
becaufe it may be objected againft this, 
that experience fhews us, that divers of the 
ftatelieft fabricks in Eugland have thefe ftones 
for their chief materials, and it endure very 
well the inclemencies of the air ; the reply 
may be, that the difference may not confift in 
the peculiar natures of the ftones implayed, 
but in the feveral feafons in which the fame 
kind of {tones are digged out of the quarry. 
For if they be digged up, when the cold 
weather is already come in, and imployed in 
building the fame winter, they will, upon very 
hard frofts, be apt to be fhattered or fcale ; 
but if they be digged early in the fummer, 
{uffered to lie expofed to te fun and air, du- 
ring all the heat of the fummer, thefe feafoned 
ftones, if I may fo call them, may out-laft many 
fharp winters unimpaired. Jt feems to me worth 
trying, whether during their infolation, if that 
term may be allowed me, there do not, by 
the operation of the heat and air upon them, 
exhale a certain unripe mineral, fap or moifture 
(whofe recefs may perhaps be difcovered by 
weight) which, if it remain in the ftone, may, 
by very piercing frofts, be congealed al- 
moft like the fap in timber-trees, and fhatter 
the texture of the ftone, which agrees well 
with what was told me by an underftanding 
perfon, that is mafter of a great glafs-houfe, 
of whom having purpofely inquired, whe- 
ther he did not find, that his great earthen 
pots, which is made up with as little water as 
is poffible, and are defervedly famous for their 
durable texture, had not that texture altered 
and impaired by very piercing frofts ; he af- 
{ured me, that if he did not take care to- keep 
the froft (as they fpeak) from getting into 


. them, thofe great and folid veffels, wherein 


he ufed tc keep his. glafs in fufion, would, in 

the fire, fcale or crack (and perhaps fly) and 

become unferviceable no lefs than fome weeks 

fooner, than if they had never been impaired 

by the froft. And when I inquired, whether 

alfo glals itfelf would not be much prejudiced 
I 


‘ froft. And it has been divers times feen, 
‘ that upon thaws, the racks, without being 
‘ cut, have fallen down and killed many.’ 

But it may yet feem far more unlikely, that 
frofts fhould get into metals themfelves, and 
yet having afked the newly-mentioned Polo- 
nian, whether he had obferved any thing of that 
kind ; he anfwered, that he had often by draw- 
ing out his fword and pulling out his pittols, 
when he had been long in the field, and came 
into a hot room, found them quickly almoft 
whitened over, by a kind of fmall hoar froft. 
But whether this were, as he conceived, any 
thing, that was drawn out of the fteel, and fet- 
tled on the furface of it, I want circumftances 
enough to make me willing to determine. But if 
we will credit Olaus Magnus, it mutt be confef- 
fed, thatconfiderably thick pieces ofironand fteel 
itfelf will, in the northern regions, be rendered. 
fo brittle by the extreme frolt,that they are fain 
to temper theirinftruments aftera peculiar man- 
ner: his words, which being remarkable I 
forbear to alter, are thefe ; Videntur praterea 
ferret liganes certa ratione fabricati, quia bis 
Jpiffa atque indurata glaties ceteris infirumentis 
ferrets non cedens facilins infringttur, dum alia 
fecures chalybe permixte, in vebementi frigore 
ad folum glaciei vel virentis arboris idium inftar 
vitri rumpuntur, ubi ligones predifti five ferree 
hafte fortiffimi manent. Which teftimony, not- 
with{tanding what fome have written to this 
author’s difparagement, does not feem to me at 
all incredible. For I remember, that even here 
in England I have had the curiofity to caufe 
trials to be made in very frofty weather, where- 
by, :fan expert {mith I thenufed to employ, 
did not gratis deceive me in the irons I im- 
ployed, that metal may by fuch degrees of 
cold, as even our climate is capable of, be ren- 
dered exceeding brittle, as he feveral times af- 
firmed to me, that thereare fome kinds of 
iron, which he could hammer, and turn, as 
they phrafe it, cold in: open weather, which 
yetin very hard frofts would become fo brittle, 
as by the fame way of working eafily to break, 
if not to fly afunder, Aid this he affirmed 
both of iron and fteel; ‘of which latter’ {metal 
another very {kilful workman, whom I alfo 
confulted, certified the like: but though this 
difagreed not with trials purpofely madeon iron 
rods, as they had informed me,, yet préfuming, 
that in fuch a nice,piece of work as a {pring, 
fome further fatisfaction about this matttr 
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might be obtained, I inquired of a very dexte- 
rous artificer, that was flcilled in making fprings 
for others, whether or no he found a neceffity 
of giving {prings anothér temper in Very frofty 
weather, than at other feafons; and he an- 
{wered me, that in fuch weather, if he gave 
his {prings the fame temper, that he did in mild 
and open air, they would be very apt to break. 
And therefore in very fharp feafons he ufed to 
take them down lower, as they fpeak, that 
is, give them a fofter temper than at other 
times ; which, as it makes it probable, that 
the cold may have a confiderable operation 
upon bodies, upon which moft men would 
not fufpect it to have one; fo that difcovery 
may afford a hint, that may poffibly reach 
further than we are yet aware of, touching the 
intereft, that cold may have in many of the 
phznomena of nature. 

I SHoutp here fubjoin, that in profecution 
of what is delivered in the X Xth fection about 
the weight of folid bodies, that I there wifhed 
might be expofed to a congealing air, Idid caufe 
fome trials of that kind to be made itia very 
frofty night, efpecially with bricks; but fome- 
thing, that happened to the only fcales I then 
had fit for fuch an experiment, made me doubt, 
whether fome little increafe of weight, that 
feemed to be gained by congelation, were to 
be relied upon, though there did not appear 
any hoar froft, or other thing outwardly ad- 
hering, to which the effect could be afcribed., 

It is a tradition, which the fchools and o- 
thers have received with great veneration from 
their mafter Ariftotle, that hot water would 
fooner freeze.than cold ; but I do not much 
wonder, that the learned Cabeus, as 1 find 
him quoted by Bartholinus, fhould contradié 
this tradition, though he be himfelf a com- 
mentator upon that book of Ariffotle, wherein 
it isdelivered. For I could never fatisfy my- 
felf, that there is (at leaft without water, and 
in our climate) any truth in the affettion, though 
Ihave made trial of it more ways than one; 
but it may very well fuffice to mention a few 
of the plaineft and eafieft trials, with whofe 
fucceis I am well fatisfied as to the main, as 
the reader alfo will,I doubt not, be ; though not 
having, for want of health, been able to have 
fo immediate an infpection of thefe, as of the 
reft of my experiments, I was fain to truft the 
watchfulnefs of my fervants (whom I was care- 
ful to fend out often) to bring me word, how 
Jong after the firft freezing of the cold water, 
it was before the other began to be congealed. 

We took then three pottingers, as near of 
a fize as we could ; and the one we filled al- 
moft to the top with cold water, the other 
with water, that had been boiled before, and 
was moderately cooled again, and the third 
with hot water : thefe three veffels were expofed 
together in the fame place to the freezing air. 

Iw the entry of one of the trials, I find, that 
being all three put out at half an hour after 
eight of the clock, the pottinger, that con- 
tained the cold liquor, began to freeze at + 
after ten. : 

Luar, which contained the water heated 


and cooled again, began to freeze + paft ten. 
VoL. II, 


Anp that, which contained the hot watet, 
at half an hour after eleven, and fomewhit 
better. So that though all froze within the 
compats of two hours, yet the cold water be- 
gan this time to freeze an hour and = fooner 
than the hot. 

THEsE pottingers were earthen, but I elfe- 
where made the trial of others of metal, and 
there alfo the cold water began to freeze, both 
before that, which had been heated arid cooled 
again, and long before the hot. 

ANOTHER time I meafured out the water 
by fpoonfuls into pottingers (not having, theh 
by me any fit fcales to weigh it) to be the more 
fures that the quantities of water fhould not be 
confiderably unequal, and then alfo the cold 
water froze a confiderable while before the 
hot. 

Bur my ufual jealoufy in the making nicé 
experiments tempting me to enquire, whe- 
ther the water in fome of the former trials had 
not been heated in a ftone bottle, nor a fkil- 
let, it was confeffed, that it was fo, but that the 
bottle ufed to contain nothing but beer, and 
had been wathed before-hand : and though I 
did not think, that the bottle could have any 
confiderable influence on the experiment ; yet 
left it fhould be fufpected, that the fcalding: 
water might have imbibed fome fpirituous parts 
remaining yet among the minute dregs of beer 
in the pores of the bottle, for the greater {e- 
curity I taufed the water to be heated ina 
fkillet ; and becaufe in one of the trials made 
in avillage, where we had not choice of pot- 
tingers, the cold water chanced to be put into 
one, that afterwards feemed lefs, than that 
Wherein the hot was expofed, I did this very 
day repeat the experiment, by putting the cold 
water into a fomewhat larger pottinger, heat- 
ing the other water in a fkillet, and the event 
of the trial is this ; 

Tar the cold water being put out with the 
reft, at 3 after 6, began to freeze fomewhat 
before + after 7. 

THe water heated and cooled again began 
to freeze z after 7. And having thefe frozen 
waters a little while by me, I fent in, for my 
own further fatisfaétion, for the hot water, 
and found it not to be, in the leaft, frozen at 
half a quarter after eight. So that fuppofing 
it to continue half a quarter of an hour Jonger 
before the beginning of its congelation * 
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‘was twice as long ere it began to freeze, as leaft. 


the cold water had been. 

By which we may fee, how well beftowed 
their labour hath been, that have puzzled 
themfelves and others, to give the reafon of a 
phenomenon, which perhaps with half the 
pains they might have found to be but chi- 
merical, 

I Have been the more circumftantial in 
fetting down thefe trials, that I may exprefs a 
civility to fo famous a philofopher as Ariftotle ; 
and alfo becaufe artificial congelations, which 
we can commonly beft eommand, and which 
we have the ofteneft ufed about our other ex- 
periments, are not fo proper for this, For 
having formerly had the curiofity to take two 
pipes of glafs made of the fame cylinder, ‘that 
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ticy mapht be ¢ Fegiai Lore, arc Lavir @ feared 
cach cf them at one end, and hava g Aled 
both to the fame height, and then tliricd them 
tuand fro together in a mixture of beaten Ice, 
water and falt, (which mixture I make ule of 
for the effecting fudden congelations, I found 
both waters to frecze too quickly to make anota- 
ble difparity in the length of times, that they 
remained uncongealkd: and we will not, on 
this eccafion, omit one phenumencn afforded 
us by thefe trials, becaufe ic may admonith 
men, how cautious they ought to be in mak- 
ing nice experiments. For having once made 
the formerly mentioned trial, with glals pipes, 
that were but flender «as not excceding the 
bignefy of a man’s fore-finger) and having for 
ereater caution put the hot water tirft into one 
elafs, and then into another, we found one 
time, that the hot water froze firft, and won- 
dering at it, we examined the glaffes, and per- 
ceiving one of them to be more conical or acu- 
minated, where it had been fealed up, than 
the other, it feemed probable, and afterwards 
appeared true, that the water in this acumi- 
nated part, being fuddenly frozen by reafon of 
the flendernefs of the glafs there, promoted 
and accclerated the congelation of the reft; io 
that whether it were the cold or the hot water, 
that was put into that pipe, it would thereby 
gain a manifeft advantage. 

In the foregoing experiments (made in pot- 
tingers) I made ufe not only of cold and hot 
water, but of water that had been heated and 
cooled again, though not reduced to its full 
priftine coolnefs, to prevent the objections of 
iome, that might pretend, that fuch water 
would have frozen fooner than cold, which yet 
would not folve the common opinion which 
Specifies not fuch water. 


POSTSCRIPT. 
ND it feems, that fuch cautions, as [ have 
been mentioning, are not altogether 
ufelels. For accidentally cafting my eye upon 
the Circulus Pifanus of Berigardus upon 47i- 


ftotle’s meteors, I fomewhat wondered to find, 


that an author, who is looked upon to be a 
creat adverfary of /riftotle, except in his dan- 
gerous and ill-grounded conceit of the eterni- 
ty of the world, and fome other erroneous 
opinions, does yet endeavour to juftify Ari/totle 
by affirming, that this experiment will fuc- 
ceed, if by heated water we underftand that, 
which having been heated, 1s fuffered to cool 
again, ull it be reduced to the temper of other 
water, which was not heated. For this refrige- 
rated water, he fays, he has found to congeal 
much {coner than the other water: but this I 
confefs Iam very unapt to believe. For hav- 
ing divers times caufed cold water to be expofed 
to the air in frofty weather, withthat, which had 
been heated and cooled again, and having fet 
fometimes oneof my domefticks, fometimesano- 
ther,to watch them, the events did very much dif- 
tavour the affertion of our author, though care 
was had of the circumftances moft confiderable 


In fuch ai cxpenment, as the matter, fzearne 
fhape of the vcficl 5 the equal degree of cold 1" 
therwoleveral ; arcels of water “into both whica 
I fomctimes dipped my finger to judge ot 
them before they were cxpold) and the piace, 
in which they were put both tether to be 
frozen. But tor further fatisfaction, we clfe- 
where took two pottingers, bought purpotely 
for the making of experiments, of the fame 
fize and fhape, and in the fame fhop: one of 
thele we almoft fillud with cold water out of a 
elafs, wherein we marked, how high that water 
reachcd, that by filling the fame glats to the 
fame height with the refrigerated water, we 
might be able to meafure out the fame quantity 
into the othe: pottinger. ‘This donc, I ap- 
pointed one, whofe care I had no reafon to 
diftiuft, to examine the tempers of thefe fe- 
veral waters, with a more than ordinarily {cn- 
fible weather-glafs, as a far fafer criterion, tha 2 
the kare touch, to judge of the coldnefs of hi- 
guors. Thefe being reduced to the fame temper, 
were expofed toa very fharp air, and theie 
watched by the perfon, whom (being not well, 
and unable to fupport fuch weather my telf) I 
appointed to attend the experiment, and he, 
according to direction, finding them begin to 
freeze, as it were at the very fame time, brought 
me inthe two pottingers, in each of which I 
faw the beginnings, and but the beginnings of 
congelation, where the upper furfaces of the 
waters were contiguous to the containing vef- 
fels. So thathaving made this experiment with 
much greater exa¢ctnefs than probably Bert- 
gardus did, or, for want of fuch inftruments 
as I ufed, could make it, ] cannot but fuf- 
pect, fuppofing the common waters, he and I 
ufed, to be of the fame nature, that he was el- 
ther negligent or over-feen in affirming, that 
heated and refrigerated water will cool fo much 
fooner*. And as I am not convinced by expe- 
rience, that it will freeze fooner at all, fo till he 
have better made out the reafon he feems to 
give of the phenomenon, I muft queftion, 
whether he righily afcribe after Cabeus (if I 
much mifremember not) the congelation of 
water to a certain coagulum, diftin¢ct from the 
cold fpirits, that plentifully mingle with the 
water, which coagulum it feems (for his ftyle 
is not wont to be very perfpicuous) that he 
would have toconfift of certain dry corpufcles, 
no lefs neceffary to conglaciate water, than 
runnet tocurdle milk: and for what this author 
fays +, that he muft have employed boiling or 
fcalding water, who affirms it to be lefs con- 
sealable than other, that miftake may be fuffi- 
ciently difproved by the feveral above recited 
trials, wherein we found water, moderately 
refrigerated, to freeze much later than cold. And 
whereas Berigardus intimates, that the perfon, 
whofoever he be, that he diffents from, does 
unfkilfully fuppofe warm falt-water to be the 
lefs difpofed to congelation for being falt, our 
author is therein alfo miftaken ; for though it 
be true, what he alledges, that falc outwardly 
applied promotes the congelation of water, 

yet 
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yet that, diffolved in water, has a contrary 
effect, may appear by the familiar obférvation, 
that fea-water is more difficult to be congealed 
than frefh water. . And to fhew, thatit is not 
@ property of fea-water, but a water impreg- 
nated with common falt, I have feveral times 
tried, that a ftrong folution of fuch falt in or- 
dinary water, will not at all be congealed by 
the being expofed to the air, even in very 
fharp frofts; as may be eafily collected from 
fome of the experiments mentioned in the for- 
mer part of this book. Another particular 
thereis (about the ufe of alum in reference to 
freezing) in this often-cited paffage of Beri- 
gardus, which I might here examine, if my 
hafte and my indifpofednefs to ingage in acon- 
troverfy of {mall moment, did not injoin me to 
defer it till a fitter occafion. 


To confirm the power afcribed in the fixth 
fection to cold, as to the long prefervation of 
bodies from corruption, it will not be amifs to 
add thefe two remarkable paffages, the lattér 
of which affords a good inftance of the im- 
provement, that may be made of fome degrees 
of cold to the ufes of human life. 

Tue firft obfervation is afforded us by fome 
of our country-men, in a voyage extant in 
Purchas, where the writer of it {peaks thus, 
of the Samojeds, whofe country he vifited: 
* Their dead they bury on the fide of the hills, 
© where they five (which is commonly on 
© fome {mall iflands) making a pile of ftones 
‘ over them, yet not fo clofe, but that we 
‘ might fee the dead body, the air being fo 
© piercing, that ic keepeth them from much 
‘ ftinking favour: fo likewife I have feen 
© their dogs buried in the fame manner,? 

Tue other obfervation is given us in the 
defcription of Ireland (made by one that vi- 
fited it) tobe met within the fame Purchas’s 
collections, where among other things he gives 
us this account ; which, if I miftake not, I have 
had confirmed by others, of their ftrange way 
of ordering and preferving their fifh. * Hav- 
* ing taken them, they plack out the bones, 
‘ and lay up their bowels, and make fat or oil 
of them, They heap up their fifh in the 
open air; and the purity of the air is fuch 
there, that they are hardened only with the 
wind and fun, without falt, better furely 
than if they were corned with falt. And 
if they kill any beaft, they preférve the flefh 
without ftink or putrefaction, without fale, 
‘ hardened only with the wind.’ . | 

t Know not, whether it will be worth while 
to add to the fifth and fixth numbers of the 
feventh, title, that, for further confirmation 
of our opinion, that it is not nature’s abhorrency 
of a vacuum, bit the diftenfion of the water, 
that breaks glaffes, when the contained liquors 
come to be corigealéd, I did of fet purpofe fill 
feveral phials (fome at one tire, and fome at 
another) to the lower parts of their necks 
¢moft of which were purpofely made long) 
with common water, and theugh they were 


A 
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all left unftopped, that the external air might 
come in freely to them; yer not only one of 
them, that I ftirred up and down in a mixture 
of beaten ice, falt, and water, was haftily 
broken upon the ‘congelation of the contained 
water, but feveral others, that were expofed 
to be frozen more leifurely by the cold air 
only, were likewife broken to pieces, by the 
expanfion of the freezing water, as appeared. 
both by the gaping cracks, and alfo by this, 
that the ice was confiderably rifen in the necks 
above the water’s former ftations, which had 
been noted by marks before ; and if it had been 
more eafy for the included water to make it 
felf room, either by ftretching the glafs, or 
“(rather) leaving the fuperficial ice congealed 
at firft in the neck, or by both thofe ways to- 
gether, than to break the veffel, the phial 
would probably have remained intire. 

I Say probably, becaufe I am not fure, 
that there may not fometimes intervene, in thefe 
experiments, fomewhat, that may need further 
-obfervation and inquiring. For as it feems, 
that what I have been lately faying may be con- 
firmed by an unftopped phial, which was ex- 
pofed at the fame time to congelation, with 
this fuccefs, that without breaking the phial 
the water was frozen, and the ‘ice in the neck 
impelled up a good way above the height, at 
which the liquor refted before it began to con- 
geal; fo, on the other fide, I retnember, that I 


have fometimes had a good ftore of liquor 


frozen ina phial, without breaking the glafs, 
though a phial were ftopped : as if the diffe- 
rence, that I have on other occafions obferved 
betwixt glaffes, whereof fome are very brittle, 
and offers more apt to yield, might have an 
influence on fuch experiments, or that forte 


‘peculiar foftnefs, or other property of the ice, — 


that afforded me my obférvation, or elfe fome 
other thing not yet taken notice of, were able 
to vary their fuccefs. 

In confirmation of what is delivered in the 
feventh fection, about the expanfion of water 
by freezing, I fhall add, that having caufed 
fome ftrong glafs-bottles of a not inconfider- 
able bignefs to be filled with a congealable li- 
guor, excepting the necks, which were filled 
with fallet-oil, I obferved, that in a fomewhat 
long, and very fharp froft, the contained water 
was fo far expanded by congelation, that it 
not only thruft up the corks, but the cold hav- 
ing taken away the defluency of thé oil, that 
liquor together with the water, that could no 
longer be contained in the cavitiesof the glaffes, 
being, as it feemed, frozen as faft as it was 
thtuft out of the neck, there appeared quite 
above the upper part of the bottles, cylinders 
of divers inches in height, confifting partly of 
concreted oil, and partly of congealed water, 
having on their tops the corks, that had been 
raifed by them. 

Ir 1s a tradition very current among us, that 
when ponds or rivers are frozen over, unlefs 
the ice be feafonably broken in feveral places, 
the fifhes will die for want of air*, And I 

find 


© Folenkes igi bur pifcari fub glacie duo magia foramina, latitudine 8. vel 10. pedum centum & quinquaginta vel 200. paffi- 


bas & fe tivitem diretia diftantia, aperiunt, 
que litére diftantin 
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find this tradition to be more general, than, 
before I made particular enquiry into it, I 
knew of. For Olaus Magnus mentions it more 
than once, without at all queftioning the 
truth of it, but rather, as if the general prac- 
tice of the northern nations to break in divers 
places their frozen ponds and rivers, were 
grounded upon the certainty of it. In the 
twentieth book (which treats of fifhes) after 
having fpoken of the reafons, why the northern 
fifhermen employ fo much pains and induftry 
to fifh under the tee ; and having faid among 
other things, that the nature of the fifh exacts 
it, he adds this reafon, that, * Ni glacie perfo- 
rata refpiracula fufciperent, quotquot in flumine 
vel fiagno verfantur, fubito morerentur, Ano- 
ther paflage of the fame author, and taken 
likewife out of the fame (2oth} book you may 
meet with in the margin, though in another 
place he feems to intimate another, and not an 
abfurd, reafon of the death of fifhes in winter ; 
where advertifing the reader, that ponds and 
lakes did generally begin to freeze in + Offo- 
ber, he adds, that fifhes are ufually found 
fuffocated, when the thaw comes, where veins 
(or fprings) of living water do not enter: by 
which paffage he feems to make the want of 
fhifted water co-operate to the fuffocation of 
the fifhes. And to the fame purpofe I fhall 
now add, that having enquired of a learned na- 
tive, that had lived about Cracovia, (whofe ter- 
ritory is faid to abound much in ponds) whether 
the Polanders alfo ufed the fame cuftom; he 
anfwered me, that they did, and that fome- 
times in larger ponds they were careful to break 
the ice.in eight or ten feveral places, to make 
fo many, either vents or aie, for the pre- 
fervation (as they fuppofed) of the fifh, And 
when I inquired of the often-mentioned Ruf 
fian emperor’s phyfician, whether in Ma/- 
covy the froft killed the fifh in the ponds, in 
cafe the ice were not broken to give them air ; 
he anfwered, that in ordinary ponds it were 
not to be doubted, but that in great lakes he 
could not tell, becaufe the fifhermen ufed to 
break: many great holes. in the ice for the taking 
of the fifth. For at each of thefe holes they 
thruft in a net,. and all thefe nets are drawn 
up together in one great breach made in fome 
cofivenient place near the middle of the reft. 
Iv appears then, that the tradition ts general 
enough ; but whether it be well grounded e- 
nough, I dare not determine, either afiirma- 
tively or negatively, till trial have been made 
in ponds with more of defign or of curjofity, 
and watchfulnefs, thanI have known hitherto 


done ; men feeming to have acquiefced in the 


tradition without examining it, and to have 
been more careful, not to omit what is gene- 
rally believed necefflary to the prefervation of 
fifh, than to try, whether they would efcape 
without. Wherefore, though, for aught I 
know, the tradition may prove true, yet to in- 
duce men not to think it certain, till expe- 


rience has duly convinced them of it, J thall 
reprefent, that as much as I have in other trea- 
tifes manifefted how neceffary air is to ani- 
mals ; yet whether fifhes may not live, either 
without air, or without any more of it, than 
they may find interfperfed in the water they 
{wim in, has not yet, that | knew of, been 
{ufficiently proved. For what we have at- 
tempted of that nature, in our pneumatical en- 
gine, whether it be fatisfaétory or not, is not 


yet divulged. And I remember not to have 


hitherto met with any writer, (except Olaus 
be conftrued to intimate fo much) that af- 
firms upon his own obfervation, that the want 
of breaking ice tn ponds has deftroyed al! the 
fifh. Befides, that poffibly in frezen ponds, 
there may be other reafons of the death of 
fifhes, that there are killed (if any ftore of 
them be fo) by very fharp froft. For who 
knows what the locking up of fome kinds of 
fubterraneal fteams, that are wont freely to 
afcend through water unfrozen, may do to vi- 
tiate and infect the unventilated water, and 
make it noxious to the fifhes, that live in it? 
perhaps alfo the excrementitious fteams, that 
infenfibly iffue out of the bodies of fifhes them- 
felves, may, by being penned up by the ice, 
contribute, in fome cafes, to the vitiatine of 
the water, at leaft in reference to fome fort of 
fifhes. For being defirous to learn from a per- 
fon curious of the ways of preferving and tranf- 
porting fifh, whether fome fifhes would not 
quickly languifh, grow fick, and fometimes 
die out-right, ‘if the water they f{wam in were 
not often fhifted, he affured me, that fome kinds 
of them would : and it has not yet, that I hear 
.of, been tried, whether or no, though ponds 
feldom freeze to the bottom, yet the water, 
that remains under the ice (in which itfelf fome 
fifhes may be now and then intercepted) may 
not, even whilft it continues uncongealed, ad- 
mit a degree of cold, that though not great 
enough to turn water into ice, may yet be 
great enough, when it continues very long, to 
deftroy fifhes, though not immediately, yet 
within a lefs {pace of time, than that, during 
which the furface of the pond continues frozen. 
But it is not worth while to be folicitous about 
conjectures of caufes, till we are fure of the 
truth of the phenomenon ; and thefe things 
are propofed not fo much to confute the tradi- 
tion, we have been {peaking of, as to bring it 
to atrial, which, having no opporutnities to 
make in ponds, I endeavoured, as well this 
winter as formerly, to obtain what information 
I could from trials made in {mall veffels, with 
the few fifhes | was able to procure. And I 
fhall fubjoin moft of thefe trials, not becaufe 
I think them very confiderable, but becaufe 
they are, for aught I know, the only attempts. 
of the kind, that have yet been made. 

To fatisfy myfelf, whether the ice’s denying 
accefs to the air was that, which deftroyed 
fifhes in frozen ponds, I thought upon this ex- 

pedient ; 


* Olaus Mag. Titulo, De curfiglaciali, pro'pifeibus. Que (Anguille) 2 toraliter glacie conftvifte fucrint, fimul omnes refpi- 


raculum ab aére non habentes pariter fuffocate moriuntur. 
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pedient ; I procured a glals veffel witha large 
belly, and alone neck, but fo fender, that it 
was only wide enough for the body of the 
hifhes to pafs through : and then having filled 
the veffel with fome live gudgeons, and a good 
quannoty of water, the neck of it was made to 
pafs through a hole, that was left, or made for 
it in the mid{t of a metalline plate, or wooden 
trencher, which couid defcend no lower than 
the neck, becaufe of the inferiour part of the 
glafs, that would noc fuffer it,and which ferved 
to fupport a mixture of ice (or {now) and fale, 
which was applied round about the extant neck 
of the glafs. By this contrivance I propofed to 
myfelf a double advantage: the firft, that, 
whereas in broad veffels it is not always fo 
eafy, as one would think, to be fure, that the 
furtace of the water is quite frozen over in every 
part ; by this way I could eafily fatisfy myfelf, 
by inverting the glafs, and obferving, that the 
ice had fo exactly choaked up and ftopt the 
neck, that no drop of water could get our, 
nor any bubbie of air get in, and yet the fifhes 
had liberty enough to play in the fubjacent 
water. Lhe other conveniency was, that the 
fiigorifick mixture being applied to the neck, 
no water was congealed, or extremely refrige- 
rated, but that, which was contained in the 
neck ; fo that there feemed no caufe to fufpedct, 
that in cafe the fifhes, thus debarred of air, 
fhould not be able to live in the water, it was 
rather cold, than want of air, that killed them. 
But though not having then been able, by 
reafon of a remove, to profeeutée thefe trials 
to the utmoft, nor to regifter all the circum- 
{tances, 1 fhall not lay much weight upon 1t ; 
yet I remember, that the included fifhes con- 
tinued long enough alive, to make me fhrewd- 
ly fufpect the truth of the vulgar tradition. 
ANOTHER time being deftitute of the con- 
veniency of fuch glaffes, Icaufed fome of the 
iame kind of fifhes to be put into a broad and 
flat earthen veffe!, with not much more water, 
than fufficed perfectly to cover them; and 
having expofed them all night to a very in- 
tenfe degree of cold, I found the next morn- 
ing, that fome hours after day, they were 
alive, and feemed not to have been much pre- 
judiced by thecold, or exclufion of air. Itis true, 
that taere was avery large moveable bubble un- 
der the ice ; but chat feemed to have been gene- 
rated by the air, or fome analogous fubftance, 
emitted out of the gills or bodies of the fifhes 
themfelves: for, that the furface of the water 
was exactly frozen over (which does not in 
fuch trials happen fo often, as one would 
think) I found, by being able to hold the vef- 
fe] quite inverted, without lofing one drop of 
water. And that this large bubble might pof- 
fibly proceed from the fifhes themfelves, I was 
induced to fufpect, becaufe having at different 
feafons of the year, for divers purpofes, kept 
feveral forts of fifhes, and particularly gudgeons, 
for many days in glafs veffels, to fatisfy myfelf 
about fome phenomena I had a mind to ob- 
ferve, I have often, by watching them, feen 
them lift up their mouths above the furface of 
the water, and {eem to gape and take in arr, 


and afterwards let go under water out of their 
Vou. I. 


mouths and gills divers bubbles, which feemed 
to be portions of the air they had taken in, per- 
haps a little altered in their bodies. And par- 
ticularly in lampreys (of which odd fort of 
fifhes I elfewhere make mention) I have, with 
pleafure, both obferved and fhewed to inge- 
nious men, that being taken out of the water 
into the air, and then held under water again, 
they very manifeftly appeared to fqueeze out, 
and that not without fome force, at thofe fe- 
veral little holes, which are commonly miftaken 
for their eyes, numerous and confpicuous bub- 
bles of air, which they feemed to have taken 
in at their mouths, if not alfo at thofe holes. 
But of thefe matters, a fitter occafion may per- 
haps invite me to fay more. To return now 
to our sudgeons, I fhall add, that to fatisfy 
myfelf further, what cold and want of air they 
may bebrought to fupport, I expofed a couple 
of them in a bafon, to an exceeding bitter 
night; and though the next day I found the 
ice frozen in the veffel to a great thicknefs, 
and one of the fithes frozen up in it, there re- 
maining a little water unfrozen, the other fifh 
appeared through the ice to move to and fro; 
and the ice being afterwards partly thawed, and 
partly broken, not only that ‘fifh was found 
lively enough, but the other, which I alone 
judged not to be quite dead, though, when the 
ice was broke, it lay movelefs, did, in a few 
minutes, fo far recover, as to tow after it (if 
I may fo f{peak) a good piece, into which his 
tail remained yet inferted. And though one of 
thefe, and fome other gudgeons, that had 
been already weakened by long keeping, were 
once more expofed in the baion to the froft, 
and fuffered to lie there, till they were frozen 
up; yet the ice being broken, in which they 
were inclofed, though their bodies were {tiff 
and crooked, and feemed to be ftark dead, 
lying, in the water with their bellies upwards, 
yet one of them quickly recovered, and the o- 
ther not very long after began to fhew manifett 
figns of life, though he could not in many 
hours after fo far recover, as to {wim with his 
back upwards, It istrue, that thefe fifhes did 
not long furvive; but of that, two or three; 
not improbable reafons, might be given, if it 
were worth while to name here any other than 
this, that the ice, they had been frozen up in, 
or the violence, that was offered them by the 
fragments of it, when it was broken, had 
wounded them, as was manifeft enough by 
fome hurts, that appeared upon their bodies ; 
yet fome other gudgeons were irrecoverably 
frozen to death, by being kept inclofed in ice, 
during (if ] mifremember not the time) three 
days. And as-for other animals, I caufed a 
couple of frogs to be artificially frozen in a 
wide-mouthed glafs, furnifhed with a conve- 
nient quantity of water: but though they 
feemed at firft inclofed in ice, yet looking 
nearer, I found, that about each of them 
there remained a little turbid liquor unfrozen, 
as if it had been kept fo by fome expirations 
from their budies.. Wherefore caufing either 
the fame, or two others, (for I do not punétu- 
ally remember that circumftance) to be. care- 
fully frozen, and fora confiderable while, I 

‘Usttt found, 
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found, that notwithftanding the ice, into 
which moft part of the water was reduced, not 
unly one of them before the ice was broken ap- 
peared to be perfeétly alive, but the other, that 


Auas movelefsand ftiff, and lying with the belly 


upwards in a bafon of cold water, whereinto 
it. was caft, did in a very few minutes begin 
to fwvim about init. I fhould have made more 
trials at leaft, if not alfo more fatisfactory ones, 
-£ T could have had fifhes, and veffels, and cold 
weather at command: but upon the whole 
matter, though the tradition, we have been 
examining, may perhaps have fomething of 
truth init, yet it feems to deferve to be further 
inquired into, both in reference to the truth of 
the matter of fact, the death of fifbes in frozen 
ponds and rivers, and in reference to the caufe, 
whereto that effect is imputed, 

I Mer with an odd paffage in Captain 
Fames’s voyage, which, if it had been circum- 
{tantially enough fet down, might prove of 
moment in reference to the weight of bodies 
frozen and unfrozen; and therefore, though I 
ssould not build any thing on it, yet I fhall 
not omitit, ‘ The ninth (fays he, pag. 82.) 
‘ we hoifted our beer and cyder, and made a 
‘ safe of it, faftning it to our fhoar-anchor. 
¢ The beer and cyder funk prefently to the 
¢ oround; which was nothing ftrange to us, 
‘ for that any wood or pipe-ftaves, that had 
¢ Jain under the ice all winter, would alfo fink 
¢ down fo foon as ever it was heaved over 
¢ board.’ 

AsouT the duration of ice I forgot, through 
hafte, to add arelation of Captain Fames’s, where- 
by it may appear, that though wine abounds 
with very fpirituous and nimble parts, whence 
it refifts congelation far more than water, yet 
if even this liquor came once to be congealed, 
the ice made of it may be very durable. For 
he fets down in his journal, that when he came 
to his fhip again, he found a butt of wine, 
that had been all the winter in the upper deck, 
¢ to continue as yet all firm frozen, though it 
¢ were then the month of May. (pag. 47.) 

WueEn I treated of the great proportion in 
fome pieces of ice, that were aground, inftead 
of taking notice of a great piece of ice men- 
tioned by Gerat de Veer, to be 52 fathom deep, 
the paffage, that was to be tranfcribed, was this 
other, hard by, which contains two examples 
of towers of ice, where the extant part reached 
upwards more than half as much as the im- 
merfed part reached downwards. ‘ We faw 
‘ (fays he) another great piece of ice not far 
‘ from us, lying faft in the fea, that was as 
¢ fharpabove, as if it had been a tower; where- 
‘ unto we rowed, and cafting out our lead, 
we found that it lay 20 fathom faft on the 
ground under the water, and 12 fathom a- 
above the water.—We rowed to another 
piece of ice, and caft out our lead, and 
found that itlay 18 fathom deep, faft on the 
ground under the water, and 10 fathom a- 
bove the water.’ 

Tuat fnow lying long, and too long on 
the ground, does much conduce to the fertiliz- 
ing of it, is a common obfervation of our. huf- 
bandmen. And Bartholinus in his treatife of 


“ wn “ “ “a “ “a 


the w/e of Snow, brings feveral paffages out of 
authors to make 1t good: to which! {hall add. 
the teftimony of our learned Englifh ambafia- 
dor, Dr. Fletcher, who {peaking of the fruic- 
fulnefs of the foil, and hafty growth of many 
things in the great empire of Kuffia, gives this 
account of It. 


¢ Tus frefh and fpeedy growth of the fpring Purcéas-, 


of the fnow, which all the winter time being 
fpread over the whole country, as a white 
robe, and keeping it warm from the rigour 
of the froft, in the fpring-time (when the 
fun waxeth warm, and diffolveth it into 
water) doth fo throughly drench and foak 
the ground, that it is fomewhat of a flight 
and fandy mold, and then fhineth fo hotly 
upon it again, that it draweth the herbs and 
plants forth in great plenty and variety, in 
a very fhort time.’ 

As we made fome trials to difcover, whe- 
ther congelation would deftroy or confidera- 
bly alter the odours of bodies; fo we had the 
like curiofity in reference to divers other qua- 
lities, not only thofe, that are reputed mani- 
feft, as colours and taftes, the latter of which 
we fometimes found to be notably changed 
for the worfe in flefh congealed, but alfo thoile, 
that are wont to becalled occult: and among 
the qualities of this fort, I had particularly a 
mind to try, whether the purging faculty of 
catharticks would be advanced or impaired, or 
deftroyed by congelation; and for this purpofe 
I caufed to be expofed thereunto divers purg- 
ing liquors, fome of amore benign, and fome 
of a brifker nature, and that in differing forms, 
as of fyrup, decoétion, infufion, &c. But 
for want of opportunity, to try upon the bo- 
bies of animals, what change the cold had 
made in the purging liquors, it had congealed, 
I was unable to give my felf an account of the 
fuccefs of fuch experiments. Only fince, in 
fome of thefe trials I had a care to make ufe 
of cathartick liquors prepared by fermentation, 
(which way of preparing them is it felf a thing 
I elfewhere take notice of, as not unworthy to 
be profecuted ;) I fhall add on this occafion, 
that fermentation is fo noble and important a 
fubjeét, that the influence of cold upon it may 
deferve a particular inquiry. And Lam invited 
to think, that that influence may be very con- 
fiderable, partly by my having obferved (up- 
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on a trial purpofely made) both that raifins 


and water, (with which I was ufed to make 
artificial wines) did not in many days, whilft 
the weather was very frofty, fo much as mani- 
feftly begin to ferment, though the water were 
kept fluid; and partly by my having obferved, 
that beer will continue as it were new, and be 
kept from being, as they call it, ready to drink, 
much longer than one would readily fufpect, 
if very frofty weather fupervene, before it have 
quite finifhed its fermentation; infomuch, that 
an experienced perfon, of whom I afterwards 
inquired about this matter, affured me, that 
beer not duly ripe, would not fometimes in 
five or fix weeks of very frofty weather, be 
brought to be as ripe as in one week of warm 
and friendly weather. But we have a nobler 

inftance 


there feemeth to proceed from the benefit !!. 5. 
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inftance to our prefent purpofe, if that be true, 
which I learned from an intelligent Frenchman, 
whom I confulted about this matter. For, ac- 
cording to this experienced perfon, the way 
to keep wine in the muft (in which ftate, its 
fweetnefs makes it defired by many) is to take 
newly exprefled juice of grapes, and having 
turned it up before it begins to work, to let 
down the veffels (which ought to be very care- 
fully clofed) to the bottom of fome deep well 
or river, for fix or cight weeks, during which 
time the liquor will be fo well fettled (it | 
may fo fpeak) in the conftitution, it has fo 
long obtained, that afterwards it may be kept 
in almoft the fame itate, and for divers months 
continue a fweet, and not yet fermented liquor; 
which jome, in imitation of the French and 
Latins, call in one word, Muff. And how, 
by the help of cold well applied, fome other 
juices, that are wont to work early, and to be 
thereby foon fpoiled, may be long kept from 
working, the reader may perchance Jearn in 
another treatife, to which fuch matters more 
properly belong. 

Ir is known, that the fchools define cold 
‘py the property they afcribe to it, of congre- 
gating both heterogeneous and homogeneous 
things, I thought itnot amis to attempt the 
making fome feparations in bodies by the force 
of cold, For if that hold true in this climate, 
which has been obferved by travellers and navi- 
gators in northern regions, that men may obtain 
from beer and wine a very ftrong fpirit, and a 
phlegm by congelation ; it feems probable, that 
in divers other liquors the waterifh part will 
begin to freeze before the more {pirituous and 
faline: and if fo, we may be affifted to make 
divers feparations, as well by cold, as by heat, 
and dephlegm, if I may fo fpeak, fome liquors, 
as well by congelation as by diftillation, But 
I doubt, whether the ordinary frofts of this 
country can produce a degree of cold great 
enough to make fuch divifions and feparations 
in bodies, as have been obferved in the more 
northern climates, For though having pur- 
polely hung out a glafs-bottle with a quart of 
beer in it, in an extraordinarily fharp night, 
I found the next morning, that much the great- 
eft part of the beer being turned into ice, there 
remained fomewhat nearer the middle, but 
nearer the bottom, an uncongealed liquor, 
which to me and others feemed ftronger than 
the beer, and was at leaft manifeftly ftronger 
than the thawed ice, which made but a fpirit- 
lefs, and, as it were, but a dead drink; yet in 
fome other trials, my fuccefs was not fo confi- 
derable as fome would have expected. For 
having put one part of high rectified f{pirit of 
wine to about five or fix parts, if I mifre- 
member not, of common water, and having 
put them into a round glafs, and placed that 
in beaten ice and fale, though the mixture were 
in great part turned into ice; yet I could not 
perceive, that even two liquors fo flightly 
mingled were any thing accurately fever’d 
from one another, although once, to enable 
my {elf the better to judge of it, the fpirit of 
wine I employed was beforehand deeply tinéted 
with cochineal; and therefore J the lefs wonder, 


that in claret wine I could not make any exact 
feparation of the red and the colourlefs parts: 
however, I thought it not amifs to try, how 
far in fome other liquors this way of feparating 
the waterifh, and more eafily congealable part 
from the reft, would or would not fucceed. 
And I remember, that a large glafs veifcl, 
wherein {pirit of vinegar was expofed to the 
cold, a confiderable part was turned into ice, 
whole {wimming argued 1c to be lighter than 
the reft of the liquor. But though I put fome 


of this ice ina glafs by it felf, to examine. by 


its weight and taite, when thawed, how much 
it differed from the uncongealed part of the 
{pirit, my hopes were difappointed by a mif- 
fortune, which was not repaired by my ex- 
pofing afterwards a finaller quantity of fpiric 
of vinegar to the nocturnal air ; for that proved 
fo cold, that the whole was turned into ice: 
wherefore I muft referve for another opportu- 
nity the profecuting that experiment, as alfo 
the trying, whether a feparation of the ferous 
or the oleaginous parts of milk may be effected. 
For though once the froft feemed to have pro- 
moted a feparation of cream, notwith{tanding 
that the heat alfo may do it; and though ano- 
ther time there feemed to be another kind of 
divulfion of parts made by congelation, yet 
for want of leifure to profecute fuch trials, they 
proved not fatisfactory, no more than did fome 
attempts of the like nature, that I made upon 
blood by freezing it, But notwithftanding 
thefe difcouragements, I refolved to try, what 
I could do upon brine. For calling to mind 
the relations mentioned in the XVth title, and 
elfewhere, which feem to argue, that in fome 
cafes the ice of the fea-water may, being thaw- 
ed, yield frefhjwater; and being the more in- 
clined to think it worth trial, by a phyfician, 
I fince happened to difcourfe with about this 
matter, who affirmed to me, that failing along 
the coaft of Germany, he had taken out of the 
fea ice, that being thawed, he found to af- 
ford good frefh water; I began to confider, 
whether we might not, by cold, free falt- water 
at fome icafons of the year from a great deal 
of the phlegm, which it is wont to coft much 
to free it from by fire, and other meahs. 
For a little help towards the diminution of 
the frefh water is looked upon as fo ufeful an 
experiment, by many, that boil falt out of the 
falt f{prings, that in fome countries, that are 
thought the fkilfulleft in that trade, they make 
their falt- water fall upon great bundles of {mall 
brufh-wood, that being thereby divided, and 
reduced to afar greater fuperficies, there may, 
in falling through, fome of the purely aqueous 
parts exhale away: wherefore, diffolving one 
part of common falt in forty-four times its 
weight of common water, that it might be re- 
duced, either exactly, or near, to the degree 
of faltnefs, that has been by feveral writers ob- 
ferved in the water of our neighbouring {feas, 
and having likewife caufed another and much 
ftronger brine to be made, by putting into 
the water a far greater proportion of falt, (for 
fo there is in many of our falt fprings) we ex- 
pofed thefe feveral folutions to the congealing 
cold of the air in frofty weather, where the !aft 
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mentioned folution being too ftronely impreg- 
nated with the falt, continued fome days and 
nights altogether uricongealed, but that weak- 
er folution, which emulated fea-water, be- 
ing expofed in a fhallow and wide-mouthed 
vellel, (that fhape being judged the moft pro- 
per we could procure for our defign) the large 
fuperficies, that was’ expofed to the air, did, 
as we expected, afford us a cake of ice; 
which being taken off, and the reft of the li- 
quor expofed agdin to the air in the fame ef- 
fel, we obtained a fecond cake of ice: and 
takino the remaining, which feemed to be 
indifpofed enough to congelation, we found, 
that by comparing it with that, which was 
afforded us by the firft cake of ice permitted to 
thaw, there appeared a very manifeft difference 
betwixt the water, whereinto the ice was re- 
folved, fearce tafting fo much as brackifh ; 
whereas the liquor, that had continued uncon- 
sealed, was confiderably falt in tafte, And if 
{had had the conveniency of examining myielf 
tlefe two liquors hydroftatically, as I was fain 
to have them examined by another, I doubt 
not but by their weight I fhould have dif 
covered precifély enough the difference be- 
tween them (which the perfon I employed 
found to be confiderable) and confequently 
fhould have been affifted to make an eftimate 
of the advantage, that might be afforded by 
the operation of the cold towards freezing of 
the brine from its fuperfluous water, But 
thoagh I had not a quantity of ice great e- 
nough to fatisfy me, whether that little brac- 
kifhnefs of tafte, I have mentioned, proceeded 
from fome faline corpufcles, that concurred to 
the conftituting of the ice itfelf, or did only 
adhere to the lower part of it, among other 
particles of the liquor, that remained uncon- 
sealed; yet perhaps it were not amifs to try, 


whether in very large, though not deep vef- 


fels, this experiment, efpecially promoted by 
fome expedients, that practice may fugeeft, 
may not, in fome feafons and places, be 
brought to be of fome advantage. 

Wuuitst I was endeavouring by fome of 
the above-recited experiments, to make fome 
feparations in liquors by congelation, I thought 
fit to try, by the fame means, what feparations 
I could make in fome bodies, betwixt liquors, 
and thofe more ftable parts, among which they 
were engaged; hoping, upon confiderations, 
which it were too long to enumerate, that, if 
{uch attempts fhould fucceed, they might af- 
ford hints of a luciferous nature. JI took then 
divers vegetable fubftances of differing kinds, 
as turneps, carrots, beets, apples, and tender 
wood, frefhly cut off from growing trees; as 
alfo divers animal fubftances, as mufculous 
flefh, livers, brains, eyes, tongues, and other 
parts, and expofed them to a very fharp cold, 
that they might be throughly frozen. Now 
one of the chief things, that I propofed to my- 
felf in this attempt, was, to try, how far I could 
by congelation makedifcovery of any thingabout 
the texture of animals and plants, that had not 
been taken notice of by anatomifts themfelves, 
and would fcarce otherwife be rendered vifible. 
find I eafily found, that I had not ground- 

I 


lefly imagined, that in divers fuccylent bodies} 
both vegetable and animal, the fap or the juice, 
that was fo difperfed among the other parts, 
and divided into fuch minute portions, as not 
to be manifeftly enough difcriminated, might, 
by congelation, be both difcerned and fepa- 
rated from the reft. For in divers plants, I 
found the alimental juice to be congealed into 
vaft multitudes of diftincét corpufcles of ice ; 
fome of which, when. the bodies were tranf- 
verily cut with a fharp knife, and left a-while 
in the air, might be wiped or {craped off frony 
the fuperficies of the body, upon which it 
would after a while appear in the form of an 
efforefcence, almoft like meal: but in others 
I took a better and quicker courfe, for by wa- 
rily compreffing the frozen bodies, I could 
prefently make the icy corpufcles ftart in vaft 
numbers out of their little holes ; and though 
{ome of thefe were fo minute as to invite me to 
ufe a microfcope, that magnified a little, (not 
having then any of my beft at hand) yet in fome 
bodies, and efpecially in carrots and beets, the 
icy corpufcles were big enough to be diftinétly 
or apart confpicuous, infomuch that I was 
not miftaken in hoping, that the figures, as 
well as fizes, (for as to the colour, it was fcarce 
difcernible in the ice, produced in fo deeply 
crimfon a root, as the beet itfelf) of thefe little 
pieces of ice, might be gueft at by the bignefs 
and fhape of the pores, that were left in the 
more ftable part, or (if Imay fo call it) the 
parenchyma of the root $ though in making an 
eftimate of thefe cavites, as well as in difcover- 
ing the order; wherein they are ranged, I 
found it ufeful to cut the frozen roots, fome- 
times according to their length, and fometimes 
quite crofs, For by that means there would 
appear in carrots, for example, of the larger 
fort, a great difparity in the order of the pores; 
which, when the root was divided by a plain 
parallel to the bafis, appeared placed in lines 
almoft ftrait, tending, almoft like fpokes of a 
wheel, from the middle to the circumference. 
But if the carrot were flit from one end towards 
the other, the icy corpufcles and pores would 
feem ranged in anorder, that would appear very 
differing, but which I have not now the leifure 
to defcribe; no more than what Jobferved with 
a microfcope, about the ice and poresof apples, 
the tongues of animals, chips of green and 


fappy wood, &c. expofed to congelation. 


Only this I fhall not pretermit, that as I many 
years fince made (and, as I now find, too free- 
ly communicated) an experiment (mentioned 
long after in other papers) of freezing the eyes 


may be fo hardened, as to become tractable, 
even to unfkilful diffectors ; fo I did, on this 
occafion, apply that experiment to the brains 
of animals, which, though too foftto be eafily 
diffected, efpecially by thofe who are not dexte- 
rous, may, by congelation, be made very ma- 
nageable by them: and befides, that in dif- 
fecting the hardened brain, it fometimes feemed, 
that the knife did cut through multitudes of 
icy corpufcles (as when one cuts a frozen apple) 
the fubftance of the brain feemed alfo to the 
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eye to be ftuffed with them, and the ventricles 
of it did at leaft confpicuoufly harbour pieces 
of ice, if it were not filled up with them. And 
the manifeft difference of texture, that there 1s 
between the white and yolk of a throughly 
frozen ege, and alfo betwixt the cryftalline and 
the aqueous, and’ the vitreous humours of the 
eye, wherein by congelation the cryftalline alone 
lofes its tranfparency, ‘but acquires no con{fpi- 
cuous ice, whilft the others: are full of ice, and 
thatdiaphanous ; thefe and fuch like difparities, 
I fay, may invite one to hope, that fome 
things may, by congealing of bodies, be dif- 
covered about their texture, that may afford 
fagacious anatomifts improvable hints. 

I Know not, whether it will be thought worth 
while to take notice, that neither an eye, nora 
liver, nor a lean piece of flefh, nor alive fifh, nor 
a living frog, ‘being frozen and put into cold 
water, was obferved tobe upon its thawing 
cafed with ice, as frozen-eggs and apples are 
wont to be; becaufe having forgot to make 
the experiment above once, I dare not much 
rely on it. But whereas we have formerly ob- 
ferved, that congelation does moft commonly 
fpoil, or at leaft impair eggs, and apples, arid 
fiefh, and ‘many other bodies, [-think it may 
not be unworthy to be confidered, how far, 
and in what cafes‘we may-give'a mechanical 
account of this phenomenon. - For though the 
immerfion of frozen bodies in cold water be 
allowed to thaw them, with lefs prejudice, 
‘than if they were thawed haftily by the fire, or 
fuffered to thaw ‘themfelves in the air; yet 
there’ havé -been complaints made, that not- 
withftanding this expedient feveral bodies have 
been much the worfe'for having been thorough- 
ly frozen, now-firice I have lately: fhewn, that 
in many-ftable bedies, the alimental juice is by 
congelation turned into ice, and ‘have formerly 
evinced, that water and aqueous liquors: “are 
expanded: by congelation, I fee not, why-we 
miay not fufpect, ‘that the innumerable icy‘ cor- 
pufcles; into which. the aliméntal juice is turned 
by the froft, . beirig each of them expanded 
ptoportionably to” their refpective bigneffes, 
may :not only:-prejudice the'whole, by having 
thtit 6wn conititution : impaifed, as‘ has been 
formerly obferved in Alicant; and other vinous 
liquors,’ but may, upon théir'expanfion, crufh 
in’ fome places, and diftend in others, the-more 
ftable parts; in whofe ‘cavities they were har- 
boured”; and thereby fo vitiate their texture, 
as ‘to impair-fonie of their qualities; and difpofe 
the compofitum to corruption.‘ How much 
contufion may prejudice tender. bodies, and ac 
celerate ‘putrefaction;: is’evident'in many fruits, 
efpecially the moré'téndet onés, which having 
been bruifed,- quitkly'.becii: to rot in thofe 
parts, that’ have 'Been- injured: “And it isa 
greeable to"What ‘has bten fortnerly fhewn;-to' 
conceive, that if “Congelation there feéms ta’ 


little contufiers;“inadé'by'tke! uid parts. hart 

dered dnd‘expanded yfrofijrofttie formerly 

more ftable parts' every where interckpred be 

tween them-s\and though “thefe-id? conpufélgs- 

be but fmall, yet the fides of that ftable matter, 

that =~ them, and whigli\they endea- 
OL, ii. 


happen an :dlmoft fimdnicrable! multitude: of, 


vour to ftretch or crufh, aré oftentitties propdr= 
tionably thin. z | 

AND we have formerly noted; that; befides 
that eggs will be burft by having their dlimenz 
tal juice frozen, both fhingles, and ftones them2 
felves may have their texture f{poiled, by thé 
congelation of the mineral fap,- that‘ is in' exe 
ceeding minute and infenfible particles dif 
{perfed through thofe bodies : and the viola: 
tion of the texture of plants, herbs, and -ani- 
mals, by the expanfion of the aqueous and 
juicy particles, which, though they be not con- 
gregated, do abound in them, will be the lef- 
wondered at, if it be remembered, that our 
former trials manifeft, that a few ounces of 
water congealed did not only burft glafs and 
pewter veffels, but even the iron barrel of a 
oun. 
Wuiutsr I was upon thefe trials, I had alf6 
a curiofity to know, whether by freezing ani- 
mals to death, I could difCover any fuch changé 
in the qualities or ftruéture of their parts, as 
might help us to difcover, by what means it is, 
that exceffive colds kill men in northern cour’ 
tries, fince fuch a difcovery might probably 
be of gocd ufe to the people that live in thofe 
gelid regions : but having taken a young rab- 
bit, as the tendereft and: fitteft beaft, ‘I could 
then procure for fuch a trial, and having ‘ex- 
pofed him all night to an extraordinarily bitter 
froft, without finding him otherwife mifchiefed 
by it, than that one of his ‘legs was {welled 
and grown ftiff, I was more inélined to refigh 
‘over to others; than to repeat myfelf what 
feemed to be an ill-natured experiment, though 
perhaps it may have much lef§ of cruelty ‘than 
‘one would think, fince fome of our former ob- 
fervations have made it' probable, that often- 
times the extinction of life by cold is 4‘tiore 
midolent kind: of! death than, almoft any other. 
But in a rabbie purpofely ftrangled, arid pre- 
fently expofed ‘intire to a bitter'cold, weféund 
ice -produced in fuch parts, -as would'-have 
made us proféeute: the trial, 'had the want of 
fuch animals and of leifure ‘nor hindered us. 
‘Iv is’ affirmied by divers eminent writers, 
and thofe ‘moder ‘ones too, that water im preg= 
nated‘ with the faltne parts of the plants, and- 
afterwatds frozen, will exhibit in the ice, the 
fhape of the fame plant ; ‘and the learned, but 
I fear too credulous, Gaffarel tells us, that this 
is no rarity,’ being daily fhewn by one Monfeur 
de la Clave: -But to what we have already 


publifhed ‘in another treatife *, to thew that « Of the 
this experiment, as it is ‘wont to be delivered,. tinjicce/- 
is,¢ither untrue, or very contingent ; we fhall fednefs of 
need but ‘to add, that, fince the experiments ied 


there mentioned,’ we did again lately try, 
what could be done with decottions, that were 
richly imbued, and highly tinged with the 
fpirituous’ parts of the’ vegetables ; but this 
iceé-was by no'means fo figured as the patrons 
of the tradition promife :- and I remember, 
that having alfo made, for curiofity fake, a lixis 
vium with fixteen parts of water, and but -one 
of falt of potafhes, that the mixture might be 
fure to freeze ; and having'expofed the liquor 
in a thin glafs phial to an exceeding cold air, 


we found the copious ice produced: to lie on 
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the top in little fticks, not unlike thofe prifma- 
tical bodies, wherein falt-petre is wont to roch; 
and thofe parts of this ice, that were beneath 
the water, were fhot in thin parallel plates, ex- 
ceeding numerous, but (as one of our notes ex- 
prefly informs us) no way in the fhape of trees, 
by whofe incineration neverthelefs Polonian pot- 
afhes (as eye-witneffes, that deal in them, in- 
form me) are made. 

Lone after the making of the newly recited 
experiment, I chanced to find, that the learned 
Bartholinus in the treatife, we have often had 
occafion to take notice of, fays, ‘* That the 
‘ water, wherein cabbage has been decotted, 
‘ will, when frozen, reprefent acabbage; the 
* vegetable {pirits being, as he fuppofes, con- 
* centrated by the cold.’ How well this ex- 
periment may fucceed, when made in a cold 
country like his, Ido not know; but not hav- 
ing my felf, when I firft took notice of it, the 
opportunity to try it fatisfactorily by help of a 
frofty night, all I could do, was, to take a 
good deco¢tion of cabbage, and filtrate ir 
through cap paper, that it might be, though 
yellow, yet clear; and then by the circumpo- 
fition of our frigorifick mixture, we froze this 
liquor ina thin glafs phial, but the ice did not, 
either to me or others, appear to have any 
thing in it like a cabbage, or remarkably dif- 
fering from other ice, And being afterwards 
befriended with two or three frofty nights, we 
expofed a decoétion of tabbage, to be con- 
gealed by the nocturnal air alone, without the 
help of art ; butneither this way did the experi- 
‘And tho’ once a few ounces 
of the decoétion being lightly frozen in a phi- 
al, there appeared in the thin ice, that ad; 
hered to the infide of the glafs, a figure not 
fo very unlike that of a cabbage-leaf, but that 
fome fuch accident may have invited our learn- 
ed author to think, that-the reprefentations ef 
cabbages would conftantly appear in their 
frozen decoctions; yet 1 was inclined to think 
this figuration rather cafual, by the curiofity 
I have had to freeze the decoctions of fevera] 
herbs, fome of them {pirituous enough, as rofe- 
mary, and penny-royaj, without being able to 
find in the ice, I obtained from them, any 
conviction of the truth of the tradition we are 
examining. And I have lately had more than 
once, by freezing fair water alone, after a cer- 
tain manner, .ice, that feemed much more to 


exhibit the fhapes of vegetables, than any dé- 


coctions of them, that I have made, And 
particularly I found more than once, that by 
putting hot water into a fomewhat flender cy- 
linder of glafs, and agitating it in a frigorifick 
mixture, confifting of beaten ice, falt, and 
water, fo that it was very fpeedily frozen 
thereby, it was congealed into an ice mych 
more regularly and prettily figured, than J 
have feen it in divers of the waters impreg- 
nated with the fixed falts of plants, though of 
thefe we are told fuch wonders. _ 

Sucu particulars as:thefe, joined with what I 
have elfewhere obferved to the fame purpofe, 
make me, I confefs, fomewhat furprized to 


meet in Berigardus’s forecited difcourfe upon 
Mriftotle’s meteors {uch a paflage as this; Pax- 


cis notum eft, cur intra glaciem cernuntur inter- Pag. 5-3. 


dum multiformes fiirpium imagrues in ampullis 
uitreis, aque fuperficie tenus congelate plenis. 
floc autem fit injeéto in phialas fale diverfarum 
Sirpium, nam ubi erit fal alicujus plante & 
artemifia, in fuo lixivio glacies adberens vitra 
refert ejus folie lacintofa: fimiliter in alia phia- 
la videbuntur folia planta, cujus fal in fuam a- 
quam fuerit injecius, Htné quis hoc fortuito 
cadere putet, in aqua fepius folutd {9 congelatd 
cedem imagines femper occurrent, ut vel ex ea 
dixeris multiplicem ‘pivitum falis in princtpiis na- 
turalibus effe ponendum, ‘Thus far this author, 
who would have done weil, if he had been fo 
much more lucky than other men, as to have 
performed thefe things, to affure exprefly of 
his haying done fo thofe many ingenious men, 
that nauch diftruft the relations of thofe chy- 
mifts, that are not of the beft fort: and it is of 
fuch fufpicious authors, that I here declare once 
for all, that I would have the reader underftand 
all the paflages of this book, wherein I may 
feem to fay any thing (for avoiding of tedi- 
oufnefs) indefinitely to the difparagement of 
chymifts, And in cafe he had not tried them, 
he fhould, in gratitude to the authors of them, 
have told us, he had, what he delivers of them, 
but from others, and not have authorized the 
untried reports of writers, not always too ve- 
Yacious, by his building theories upon them. 
And as for what he immediately fubjoins, aad 
feems to rely on, out of Quercetan, (and other 
{pagyrical writers, who poffibly ;had it them- 
{elves from hima) about the feminal virtues 
{urviving in the-afhes of burnt, plants; though 
I will not hete examine, or abfolutely reject 
the opinion, -becanfe the difcuffion of it belongs 
to another places; yet as to-the experiment, 
Whereon Serigardus and others rely, namely, 
that the lixiviums made of the afhes of plants, 
will exhibit, being congealed, the figures of 
the priftine vegetables; befides .that a. gene- 
ral conclufion, as to other plants, fees to be 
inferred from what happened is nettles.only, 
I much doubt, ‘whether that,-famous experi- 
ment it felf of the frozen lixivium of nettles 
were more than cafual, if it were not alfo af 
fifted by an indulgent fancy. For haying, af 
ter divers experiments made with.other fixed 
falts, purpofely repaired, for greater fecurity, 
to the notedeft.chymift in Hxgland, to obtain 
from him fome fixed falts, very. faithfully pre- 
pared, and intimating withal, that it was .t 
try fuch an experiment (which he was a fa- 
vourer of) I did, by mingling thefe falts each, 
ina diftinct phial, fometimes with one, and 
fometimes with another proportion of waters 
and, afterwards dxpofing them to, the cold alts 
obtain indeed. diveis. portions of ‘ice,, but with- 
gut any fuch. figurations, as the learned Beri- 
fard¢s would, have expe&ed 3 though fome of 


_ thefé trials werg made more than-afee,:.as well 


with che lixivium of nettlss, .as‘with the lees 
of other plants. So that I dowbe-this author is 
more {crupulqus in admitting’ fame iniportant 

- | 4 truths, 
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truths, in which the beft philofophers, as well 
heathen as Chriftian, agree, than in examining 
the uncertain traditions of the chymifts, whofe 
unfatisfactory way of fetting down matters of 
fact Iam induced to take notice of his imitat- 
ing, by finding, that in the very fame page 
(that I have newly cited) he relates another 
chymical experiment in thefe terms: Velim 
porro oftendere mirabili experientia, quam fint 
penetrabiles aliqui fpiritus corporei: exarentur 
in charla litere, aceto albo, quarum nullum 
veftigium deprehendatur, claudaturque primis 
Jolis crafifimi alicujus libri. Paretur alia char- 
ta, quae inficiatur aqua illa fetida, ubi dilutum 
fuerit auripigmentum, [8 exficcata claudatur 
poftremis foltis ejufdem libri leviter compreffi, 
ftatim videbis in priori charta literas confpicuas, 
perinde ac fi atramento dutta fuiffent. Now, 
though fomething like what is here propofed 
to be done, may be performed, and other 
phznomena of the experiment, fuch as he 
feems not to have been acquainted with, may 
© Inthe un-b€ alfo exhibited, after the manner IJ have * elfe- 


Bur to return to the figurations of ice, not- 
withftanding fuch unfuccefsful trialsabout them, 
as I have been mentioning, I will not deny it 
to be poffible, that a prepoffeffed and favour- 
able {pectator may think himfelf to have dif- 
cerned in the ice, the figures he looked for 

Of the Un-there. For fince the writing of the effay not 

fucefful- long fince quoted, we have found, that feveral 

nefs of &*- Hodies, and even fea-falt, and alum, to whom 

pene nature has given their own determinate figures, 
have, when diffolved in water, concurred with 
it to exhibit an ice very oddly, as well as pret- 
tily, figured, (nor will I prefume to determine 
the utmoft, that a lucky obferver may fome- 
times meet with in this kind ;) but to name at 
prefent no other arguments, the figures this 
way produced were too various and extrava- 
gant, not to be referred to chance, and not to 
afford inftances, how much that can perform in 
the exhibiting of fuch apparitions. 

On which occafion I fhall add, that I re- 
member, I once fhewed at the Royal Society 
a glafshead, whofe infide was lined with a cer- 
tain fubftance, that paffed for faline, fafhioned 
into the figures of trees, as curious, as if they 
had been drawn by a limner: and yet as I pro- 
duced thefe figures, only by rectifying com- 
mon oil of turpentine, from fea-falt (which falt 
I elfewhere fhew not to be neceffary) in a cer- 
tain degree of heat; fo by varying that degree 
of heat, I could make the afcending fteams 
fettle in other figures. AndI can eafily produce 
very pretty fhapes of trees by diftillation of 
that, which belongs not to the vegetable, but 


3 


the animal kingdom. And to thefe I could 
add divers other inftances of the like tendency, 
to make it ftill the more probable; that though 
oftentimes one may happen to find pretty ideas; 
OF apparitions in ice; yet the like, or as fine, 
may be ptoduced by chance. And I have 
fometimes obtained by freezing infufions, de- 
coctions, fpirits, folutions, and other liquors, 
as vinegar (and particularly) milk, and even 
comimon water, figures, that. were fo pretty, 
but withal.fo unconftantly producéd, and fo 
eafily variable by circumftances, that a¢ it would 
filla book particularly to defcribe them (which 
for that reafon I hope to be excufed for de- 
clining) fothey would much delude him, that 
fhould expect to find them every time the fame, 
that he had found them once. ! 
AND to intimate that by the by, to make {e- 
veral trials in a fhort time, and thereby pro- 
duce variety of figures, it is not an ill expedi- 
ent to expofe the liquor one would have con- 
gealed, in very hallow veffels; or, if itbe put 
into other veffels, to leave it, but of very lit- 
tle depth. And if the veffel it felf be highly 
refrigerated, either by the cold air, or by hav- 
ing falt and ice applied to the outfide of it, the 
congelation may fucceed much the more nim- 
bly; fo that within a fhort while the fame [i- 
quor, being divers times thawed and frozen 
again, may poffibly exhibit variety of figures. 
And the production of ice may be alfo much 
accelerated, by dipping into the liquor, one 
would have congealed, the convex furface of 
fome glafs or other fmooth body, that will not 


- imbibe water; for thereby the depth of the li- 


quor will be exceedingly extenuated, and how 
much fuch a thinnefs or want of depth, may 
difpofe a liquor to be fpeedily penetrated and 
cangealed by the cold, may be gueffed, by 
what is above delivered in the fection out of 
Olearius, of the way of multiplying ice in Per- 
fia, by making water thinly diffufe it {elf over 
a plate of ice, or fome other aptly figured, and 
very cold body: in confirmation whereof, I 
will add on this occafion, that I have feen a 
pair of ftairs, on which, though they were 
fituated near to three chimneys, commonly 
furnifhed with fire, almoft all the day long, 
the water, that was employed to wath them, 
being thinly fpread with a mop, would prefent- 
ly congeal (though they affured me it was hot, 
when it was begun to be laid on) and cover the 
{tairs with gloffy films of ice. AndI have 
likewife obferved in a very fharp night, that 
the water, which dropped down from the nofe 
of apump, was fo well congealed, as it was 
fliding away, that the ice thus arrefted in its 
paflage (in which it will eafily be granted that 
it {preads it felf very thinly) had raifed a kind 
ns icy pyramid of a confiderable bignefs and 
eight. 

r BoRGOT to mention in due places (and 
therefore think fit to take notice of ithere) that 
when J was confidering of the ways, whereby 
it might be manifefted to thofe, that want nice 
feales, or diftruft their fkill to ufe them, 
whence that ice comes, that appears on the 
outfide of frozen eggs put to thaw in cold 
water, I found it fomewhat difficult to pitch 
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upon fuch a liquor as I defired. For if com- 
mon water be the liquor employed, it may be 
faid, that it affords the matter, whereof the 
ice in queftion is made: and if I employed li- 
quors, that were fpirituous or faline, it might 
be pretended, that the froft (as they {peak) 
did indeed come out of the frozen egg, though 
the fhell did not appear cafed with ice, be- 
caufe as faft as the froft came to the outfide 
of the egg, it was refolved by the fpirituous 
or faline corpufcles of the liquor: wherefore as 
an expedient, I refolved to make ufe of oil of 
turpentine, asa liquor, which I had found un- 
congealable by the greateft cold I had obferv- 
ed in our climate, and which yet (as may ap- 
pear by the third paragraph of the X VIth title) 
was more indifpofed, than common water itfelf, 
to thaw any icy efflorefcence, that might be 
emitted by the egg. But the experiment was 
tried, without uniformity in the fucceffes. For 
the firft time I puta frozen egg into oil of tur- 
pentine, I did not obferve, that any ice was 
produced on the outfide: neither was the event 
differing, when another time I put two frozen 
eggs together into a {mall veffel full of that 
oil, though to refrigerate the liquor, the vef- 
fel was for a while placed upon a mixture of 
falt and ice, though alfo the ege-fhells at their 
gaping cracks (produced by congelation) dif- 
covered, that the contained liquor was well 
frozen. I intended to profecute the experiment 
another time (wanting ice to do it then) be- 
caufe that once, when during the trial I was 
hindered from watching it, one of my do- 
mefticks, whom I ordered to look after it, af- 
fured me, that the egg, that was put to thaw 
in the oil of turpentine, had there obtained ice 
on the outfide of it; which I fhould readily 
have believed, upon the fcore of a like obfer- 
vation, I had made my felf, in two eggs that 
were frozen to the bottom of the veffel, where- 
in they had been put to thaw, were it not, 
that one or both of them had been, by a mif- 
take, diptin water, before they were put into 
the above mentioned oil, 

Some readers may have expected to find, a- 
mong the examples recited of the influence of 
cold upon the air, that ftrange ftory, which is 
related by the learned Fofephus Acofta, of the 
mountainsof Pariacaca, (which he feveral times 
traverfed: *) but befides that I-have delivered 
a great part of it already in another treatife, I 
was loth to fay more, tll I had Jeifure (which 
I have not now) to difcufs the fcruples, that I 
have not fo much about the matter of fact, as 
about the caufe, which perhaps may be fome- 
thing befides cold. But fince I have mentioned 
this XVIlIth fection, I will here take notice 
of what I then intended, but forgot to fet down; 
namely, that to the inftances alledged to fhew 
the coldnefs of regions not to be always pro- 
portionate to their greater and lefs vicinity to 
the pole, we may add a memorable one afford- 
ed us by a country fo well known to many of 
us, as New England ; where, though the win- 
ters are fo long and bitter, as we have former- 


ly related out of Mr. W00a’s profpect of that 


country, (which has been confirmed to me by 
an American phyfician, that lived there ;) yet 
that region, which is fo very much colder than 
ours, is in many places no lefs than ten or 
eleven degreés remoter from the pole. 

I SHaut add tothe fame XVIIIth fection, 
that as to the experiment | there mentioned con- 
cerning winds, and which I affociate with the 
teftimony of the newly named Mr. Wood; I 
find, that the feafon of the year, and fome other 
circumftances, may vary it more than one 
would eafily have fufpected. For though I 
faithfully recited the phanomena, as! then 
(and that fometimes with witnefs) took notice 
of them, yet fome months after, and in other 
weather, having occafion to repeat the former 
part of that experiment, I was fomewhat fur- 
prized at the fuccefs, For coming to blow up- 
on the ball of a fealed weather glafs, which 
though in itskind very tender, might be probably 
prefumed to be lefs fo, than a thermofcope made 
with a pendulous drop of water (fuch as that, 
mentioned in the forecited paragraph) I found, 
that if 1 continued to blow any thing long and 
brifkly, the highly reétified ipint of wine 
(which circumftance I therefore name, becaufe 
poffibly the nature of that may fomewhat alter 
the cafe) would fometimes manifeftly enough 
fubfide. And in that paragraph of the 18th 
title, where I recited the experiment of the 
infrigidating winds, I fhould more exprefly 
have taken notice of this circumftance, that 
to fatisfy my felf, that it was not the bare wind, 
as fuch, whofe operation upon the air included 
in the ball of a weather-glafs, made the liquor 
to afcend, we put a mark upon the height it 
{tood at, when we had a pretty while blown 
upon it; andthen, without removing tlie bel- 
lows, put ice and fale about the iron pipe of it. 
By which mixture the air, that was afterwards 
blown through that pipe, was fo cooled in its 
paffage, as to make the liquor very manifeftly 
to afcend, even in a weather-glafs, where I 
did employ (as I have elfewhere declared, that 
I often do) quickfilver inftead of water, or 
{fpirit of wine. And left the vicinity of the 
frigorifick mixture fhould be fufpected to have 
caufed this contraction of thé included air, 
we did fometimes purpofely intermit the mov- 
ing of the bellows, without removing the wea- 
ther-glafs; and though, notwithftanding that 
vicinity, the liquor would begin a little to fub- 
fide; yet when ever the cold fpirits; or the cor- 
pufcles of the highly refrigerated air, were, by 
the playing of the bellows anew, approached 
to, or rather brought to touch in {warms the 
globular part of the inftrument, the mercury 
would ‘manifeftly afcend. And fince we are 
{peaking of weather-glaffes, I fhall on this oc- 
cafion iubjoin, that certain circumftances may 
alfo vary the fuccefs of another experiment 
(fomewhat of kin to that Jately repeated, about 
the pendulous drop) which is briefly mentioned 
not far from the beginning of the firft prelimi- 
nary difcourfe. For though the common ther- 
mometers, that are here wont to be fold in fhops, 
have ufually the pipe of the bolt-head very large 
in 


* Where a wonderfully piercings though not fenfibly violent cold, does fométimes fuddenly kill men, and yet 
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in proportion to the ball, and therefore are in 
that place faid to be weather-glaffes not nice ; 
and though on fuch inftruments in certain 
temperatures of the air (intimated by the word 
fometimes, employed in that paffage) the air 
blown out of a pair of bellows againft fome 
part of the included air, would not, efpecially 
at the beginning, make the air fenfibly con- 
tract itfelf, and the liquor afcend ; though at 
the very firft and fecond blaft, the coldnefs 
of this artificial wind might be very fenfible to 
the touch (which was the thing intended to be 
taught in that paffage) yet having the curio- 
fity with other bellows, at another feafon of 
the year, to blow long upon the ball of a not 
common, but nice weather-glafs of my own 
making, furnifhed with a pipe, that was very 
flender, I divers times (but not always) found 
the tincted liquor manifeftly enough to afcend, 
as if the wind, confifting of a more compreffed 
air, did, by containing a greater number of 
cold particles in the fame room, more affeét 
the internal air, than ‘the contact of the calm 
and lax outward air did before; which difpa- 
rity of events has given me the defign of mak- 
ing further trials with differing thermofcopes, 
at other feafons of the year, to fee if I can 
bring the matter to fome certainty, by difcover- 
ing the caufe of this contingency, in which I 
afterwards fufpected, that fome light degree of 
warmth or coolnefs in the bellows themfelves, 
which, as being unmanifeft to the fenfe, {caped 
unheeded, might have an intereft, When I 
was about fome of the former experiments, I 
would willingly have had an opportunity of 
trying, with a good fealed weather-glafs, 
what difference there would be, betwixt the 
cold of the nocturnal air in a frofty night, in 
places, where the air was kept calm, by being 
fheltered from the wind, not by inhabited 
buildings, but by fome wall, or other body, 
whence any warm effluviums were leaft to be 
expected ; and betwixt the cold of the fame 
air, in places, where cold winds, efpecially 
northerly or eafterly, did freely and {trongly 
blow. But my occafions then confining me to 
a town, I had not conveniency to make any 
fecure obfervations of that nature ; and even in 
a more commodious place, unlefs it were de- 
termined, whether there be corpufcles properly 
and conftantly frigorifick, upon whofe account 
fome winds are fo much colder than others, 
there may arife more fcruples about this mat- 
ter, than I muft now ftay to difcufs. 

THERE is one thing more, that, it may be, 
1s not impertinent to mention, before I take 
leave of the XVIIIth title : for in confirmation 
of what is there delivered, concerning the vi- 
ciffitudes of thefe troublefome degrees of cold 
and heat, within the compafs of the {ame na- 
tural day, complained of by the patriarch 
Jacob, and by Olearius, I fhall add, that hav- 
ing fince had opportunity to inquire about fuch 
matters of a learned phyfician, lately come 
from the Indies, he affured me, that notwith- 
{tanding the violent heats of the day, he ufual- 
ly obferved the nights to be fo very cold, that 
he was pofitive fome frigorifick fteams did, 
in > night, afcend out of the earth, and make 
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it very expedient, if not necellary, for thofe 
Englith, that live in the warmer parts of Ame- 
rita, to imitate the natives, in keeping fires 
under their hammocks, or hanging-beds., 

ITHovucar it might bea luciterous expe: 
riment, in relation to an hypothefis, that might 
be propofed about cold, to try, whether, if 
two fuch liquors were provided, as by being 
mixed together, would fo far forth lofe their 
fluidity, as to obtain at leatt the conhitency of 
an unguent, this impediment, put to the for- 
mer confufed and greater agitation of their 
parts, would produce any fenfible degree of 
cold ; this I thought fit to try, by unmerfing, 
for a competent time, the ball of a tender 
fealed weather-glafs into each of the liquors 
apart, and then into the foft mixture, their 
coalition would compofe. To produce fuch a 
mixture more ways than one, it was not diffi- 
cult for me, by the help of fome experiments, 
I had provided to add to my Hifory of Lur- 
dity and Firmnefs. But though a {trong folu- 
tion of minium (or calcined lead) in {pirit of 
vinegar, or a very ftrong infufion of good 
quick-lime in water, will either of them (and 
one of them I did make ufe of, though I have 
forgotten which) coagulate a jutt proportion of 
good fallad-oil (to name no other made by 
expreflion) into fuch a confiftence as I have 
been {peaking of ; yet for want of a fealed 
thermofcope, tender enough, I cannot now 
repeat the experiment, and till I do, I dare 
not draw any experiment from it ; though, if 
I much mifremember not, when I fhewed it 
an ingenious perfon, neither he nor I could 
perceive, that the liquors, by being deprived 
of their fluidity, had acquired any thing of 
coldnefs difcoverable by the fealed weather- 
olafs. 

Ir is much controverted among the curious, 
whether water be capable of compreffion ; and 
divers have of late inclined to the negative, 
upon obferving a want of cogency in the expe- 
riments, that have been brought to evince the 
affirmative. What trials and obfervations we 
Jong fince made about this matter, may be met 
with in fome of our other treatifes, where- 
fore I fhall now fubjoin, that having Imagined, 
that cold might afford a hopefuller way, than 
(for aught I know) any man has ufed, of bring- 
ing this controverfy to the decifion of an ex- 
periment, I made that attempr, that is men- 
tioned in the XIIth title; in profecution of 
which, as foon as I could procure fome, though 
but fome of the accommodations, which I long 
wanted, [ made anexperiment, which I fhall 
fubjoin, becaufe though it be not fo confide- 
rable, as with better implements I could have 
made it, yet the way I chofe, has (as I partly 
intimated elfewhere) thefe two advantages s 
that the force employed to comprefs the air, 
is both very great, and very gradually, and 
flowly applied ; and that the veffel will not, 
like thofe, that have been hitherto made ufe 
of, give any paffage through its pores to 
water, though violently compreffed. 

We took then a round ball of glafs, fur- 
nifhed with a moderately long Pipe, and hay- 


ing filled it with water, till the liquor reached 
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within fome ‘inchesof the top, it was hermetically 

fealed up, and then the water, bya mixture 
of beaten ice and falt, was made to freeze 
from the bottom upwards ; and that without 
breaking the glafs, the unfrozen water, by the 
expanfive endeavour of that which was freez- 
ing, might be impelied upwards, and fo at 
once both comprefs the air, and be prefied 
upon by it, having by this means. condenfed 
the air, as far as we thought fafé to do ina olafs, 
that was not ftrong, we cropt off the imall 
apex of the glafs, and immediately the com- 
prefied air flew out with a great noife, and 
that part of the pipe which was unfilled with 
water, was filled with fmoke, that made it 
look white, and great ftore of little bubbles 
haftily afcended from the lower parts of the 
water, to the upper (where moft of them 
quickly broke) in fuch a way, as put me in 
mind of what ufually happens upon the open- 
ing of veffels that contained bottled beer. 
But that, which was principally to be noted, 
was this, that befids the bubbles or froth, the 
water itfelf (at leaft fuppofing, that no little 
unheeded bubbles, that did not quite emerge, 
could fenfibly contribute to its height) immedi- 
ately afcended in the pipe about * of an inch, 
which (having carefully marked the firft and 
fecond ftations, with a diamond on the outfide 
of the glafs) it was eafy for us to meafure. 

I Have elfewhere propofeda fufpicion, that 
in the attempts, that had been till then made, 
to comprefs water, the condenfation (in cafe 
there were really any) might perchance proceed 
from the compreflion of the aerial particles, 
that J have fhewn to be wont to lie difperfed 
in the pores of common water. But though 
the confiderable expanfion of water, notwith- 
ftanding the breaking of the bubbles in our 
prefent experiment, feems manifeftly to argue, 
that this could be but a concurrent caufe (if it 
had any fenfible effect at all) of our pheeno- 
mena, yet I dare not abfolutely rely, even 
upon an experiment, that feems fo cogent, 
till I have fatisfied myfeif, that no {pringinefs, 
which I have fometimes fufpected might be 
in the ice, had any intereft in the produced 
effect ; and that the great preflure of the for- 
cibly condenfed air, did not make the glafs it 
felf ftretch or yield. For ifit were able to do fo, 
then the parts of the violently diftended glafs, 
upon the removal of the forcible preflure of 
the air (which muft ceafe upon the breaking 
of the hermetical feal) returning to their for- 
mer ftraitnefs below, will make the water 
afcend fomewhat higher in the pipe. But 
though I could not procure glafles, as well 
very thick, as conveniently fhaped, wherewith 
to examine this fufpicion, which I likewife 
would have tried by the bulk of the glafs in 
water, before and after the letting out of the 
compreffed air 5 yet becaufe moft readers will 
probably think fo much caution more than ne- 
ceffary, I fhall add, chat if I had not wanted 


conveniencies, and had not had mifchances, 
the experiment would, in likelihood, have 
been advanced ; efpecially care being taken, 
that the air left in the pipe fhould be well refri- 
gerated before its being fealed up, (as we foume- 
times did by ice and falt, applied in a perfo- 
rated box to the outfide) left part of its {pring 
fhould depend upon an evanid degree of heat , 
upon which account the pipe ought before- 
hand to be drawn fo flender, that the glafs 
may be melted together ina trice. For though 
for want of ftrong glaffes, and the beft fort 
of inftruments to feal up fuch with, the fuccefs 
was not ftill fo confiderable as I hoped for , 
yet as four or five other trials, made, as weli 
with anocher liquor, as with water, did exhi- 
bit a manifeft intumefcence of the liquors 
(without computing the froth produced at the 
top ;) fo in the experiment lately mentioned, 
if we had judged them ftrong enough to en- 
dure fuch a compreffion of the included air, 
as we have often made on other occafions, the 
effe€&t would probably have been much more 
confiderable. For though the difference be- 
twixt the length of the fame water comprefied 
and uncompreffed amounted to an aqueous 
cylinder of 3 of an inch in height, yet the air, 
that made this compreffion of the water, was 
itfelf reduced but from eight inches to five; fo 
that it took up almoft half its former room, 
whereas we have fometimes reduced it to an 18th 
or 20th part thereof. If I had been accommo- 
dated with one of my pneumatical engines, I 
fhould have tried, whether water being firft 
carefully freed from the latitant air in the ex- 
hauited receiver, and then compreffed after 
the manner hitherto recited, the event of the 
trial would have been confiderably varied. 

I Micur add, as other phenomena of our 
experiment, that when we broke off the fealed 
apex of the glafs, before the included air was 
much compreffed, there neither would be any 
great noife made, nor any confiderable froth 
produced, at the top of the water; and that 
having had the curiofity to repeat the experi- 
ment in one of the fame glaffes, that had been 
already ufed and with the fame water, that had 
been already compreffed in it, we found, that 
upon the breaking off the hermetical feal the 
fecond time, the water did neverthelefs afcend 
into the pipe becwixt 4 and j part of an inch. 
And to thefe particulars I could both add other 
circumftances, that I took notice of in the 
fame experiment, and fubjoin many other ex- 
periments and obfervations, but that [ am al- 
ready tired. And though I have nat found 
cold to be a fubject over-fruitful in expe- 
riments pleafing and curious, yet now I am 
grown fomewhat acquainted with it, I find it 
may fuggeit fo many other new ones, that 
fince the barrennefs of my theme will not 
eafily put a period to this treatife, it is fit chat 
now at length I fhould. let my wearinefs and 
want of leifure do it, 
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I. S for Antiperiftafis, the truth of it 1s a 
thing foconfpicuous, and fo generally 
acknowledged, that I cannotimagine 

what fhould make fome men deny it, except 
it be, that they find all others to confefs it. 
For though in other cafes they are wont to pre- 
tend experience for their quitting the received 
opinions, yet here they quit experience it felf 
for fingularity, and chufe rather to depart 
from the teftimony of their fenfes, than not to 
depart from the generality of men. 

2. Anp to evince, that this is not faid gratis, 
I might obferve to you, that there are no lefs 
than three grand inducements, that have led 
both the vulgar and philofophers (two forts 
of men, that féldom agree in other things) 
to confent in the acknowledgement of Autipe- 
riftafis, authority, reafon, and experience. But 
though I think fit toname them all three, yet 
fince the firft of them, by having, as I juft 
now noted, invited our adverfaries to diffent 
from the truth, is a fomewhat unlikely medium 
to prevail on them to acknowledge it, I thall 
infift only on the two latter ; having once de- 

clared, that I lay afide the firft, not as worthlefs 
init felf, but needlefs to my caufe. 

3. To begin then with the arguments afford- 
ed us by reafon. 

Wuar can there be more agreeable to the 
wifdom and goodnefs of nature, who defigning 
the prefervation of things, is wont to be care- 
ful of fitting them with requifites for that pre- 
fervation; than to furnifh cold and heat with 
that felf-invigorating power, which each of 
them may put forth, when it is environed with 
its contrary. For the order of the univerfe re- 
quiring, that cold and heat fhould refide in 
thofe bodies, that often happen to be mingled 
with one another, thofe two noble and necef- 
fary qualities would be too often deftroyed 
in the particular fubjects, that harboured them, 
if provident nature had not fo ordered the 
matter, that when a body, wherein either of 
them refides, happens to be furrounded by o- 
ther bodies, wherein the contrary quality is 
predominant, the befieged quality, by retiring 
ro the innermoft parts of that, which it polleffes, 
and thereby recollecting its forces, and as it 
were animating it felfto a vigorous defence, 
is intended or increafed in its degree; and fo be- 
comes able to refift an adverfary, that would 
otherwife eafily deftroy it. 

4. To illuftrate as well as fupply this argu- 
ment drawn from reafon, we fhall need but 
to fubjoin the other afforded us by experience, 
which does almoft every day give us not only 


opportunity to obferve, but caufe to admire the 
effects of this felf-invigorating power, which, 
when occafionally exerted, we call Antiperifta- 
fis: and thefe phenomena ought the more to 
be acquiefced in, becaufe they may fafely be 
looked upon as genuine declarations, which 
nature makes of her own accord, and not as 
confeffions extorted from her by artificial and 
compulfory experiments, when béing tortured 
by inftruments and engines, as upon fo many 
racks, fhe is forced to feem to conféfs what- 
ever the tormentors pleafe. 

5. To proceed then to the fpontantous phz- 
nomena of nature I was recommending, we 
fee, that whereas in fummer the loweft and 
higheft regions of the air are made alimoft uii- 
fufferable to us by their heat, the cold éxpelléd 
from the earth and water by the fun’s {corch- 
ing beams retires to the middle tegion of the 
air, and there defends it felf agdinft the heat 
of the other two; though in the one, that qua- 
lity be affifted by the almoft perpefdicilar re- 
fleétion of the fun-beams, and in the other it 
be rendered very confiderable by the vafthefs of 
the upper region of the air, and its vicinity to 
the element of fire. 

Anp as the cold maintains itfelf in the mid- 
dle region, by virtue of the intenfenefs, which 
it acquires upon the account of Antiperiftafis; 
fo the lightning, that flafhes out of the clouds, 
is but a fire produced in that middle region, by 
the hot exhalations penned up, and intended 
in point of heat by the aimbient colt, to a 
degree, that amounts to afcenfion. 

6. But though thefe be unqueftionably the 
effects of that exceffive coldnefs; yet we need 
not go fo far as the tops of mountains to fetch 
proofs of our doétrine, fince we may find them 
at the bottom of our wells. For though Cay- 
neades perhaps will not, yet thé earth as well 
as the air doth readily acknowledge the powér 
of Antiperiftafis. And if the reafon above al- 
ledged did not evince it, otir very ferifes would. 
For asin fummer, when the dif about us is ful- 
try hot, we find, to our great refrefhment, 
that the air in celfarg and vaults, to which thé 
cold then retreats, is eminent fof the oppofite 

uality; fo in winter, when the outward ait 
pats the very lakes and rivers, where theit 
furfaces are expofed to it, the internal aif in 
vaults and cellars in winter, whith becom:s the 
fanctuary of heat, as in fummer it was of cold, 
is able not only to keep our bodies from freez- 
ing, but to put them into fweats. And not 
only wells and fprings, upon the account of 
their refting in, or coming, out of the deepett 
parts of the earth, continue fluid, whilft al! 
the waters, that are contiguous to the air, are 
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by the exceffive cold hardened into ice; but 
the water frefhly drawn from fuch wells feels 
warm, or at leaft tepid to a man’s hand put 
into it. And as if nature defigned men fhould 
not be able to contradict the doctrine of An- 
tiperiftafis, without contradicting more than 
one of their own fenfes, fhe has taken care, 
that oftentimes the water, that is frefhly drawn 
out of the deeper forts of wells and fprings, 


_ fhould manifeftly, as I have feen it, {fmoke, as 


if it had been but lately taken off the fire. 
And this may be faid, without a metaphor, to 
demonftrate ad oculum the reality of Anti- 
periftafis ; there being no other caufe, to which 
this warmth can be attributed, than the retir- 
ing of the heat from the cold external air to 
the lower parts of the earth and water ; fince 
both thefe elements themfelves being natu- 
rally cold, and one of them in the fupreme de- 
gree, the heat we are mentioning, is fo far 
from being likely to be generated in fo unfit a 
place, that, if it were not very great, it muft 
be extinguifhed there, by the.coldnefs of the 
f{uperiour air, and that of the inferiour parts of 
the earth. 

ELeuvTHERivus, 7. That Carneades may 
have but onetrouble, to an{fwer the allegations 
to be made in favour of Antiperiftafis, I hope 
he will give me leave, (according to my cu- 
ftom of fiding with either party, .as occafion 
invites me) to add to the familiar obfervations 
tnentioned by Themiftzus fome others, that are 
lefs obvious. For I frankly confefs to you, 
that when I confider, what intereft the un- 
heeded difpofitions of our own bodies may 
have in the eftimates we make of the degrees of 
cold and heat, in other bodies; I fhould not 
lay much weight upon the phenomena, that 
are wont to be urged as proofs of Antiperifta- 
fis, if fome inftances, fomewhat lefs liable to 
fufpicion, did not countenance the doétrine 
they are urged for. I know, that Carneades 
‘being wont {fo to propofe his opinion about An- 
tiperiftafis, as only to deny, that it is clearly 
made out by the reafons or experiments, that 
are commonly produced to evince it, it were 
fomewhat improper to urge him with obferva- 
tions, that are not familiar, and wont to be 
imployed ; but I know too, that he is not fo 
rigid an adverfary, as not to allow me to men- 
tion fome uncommon relations, that I learned 
from men of good credit. I fhall tell you then, 
that having purpofely inquired of ingenious 
men, that had been very deep under ground, 
fome in coal-pits, and fome in mines; one of 
them affirmed, that, at the bottom of the 
grove (as they call it) or pit, he found it very 
hot in September. And another, that he often 
found it hot enough, to be troublefome in win- 
ter, And a third, (who is himfelf a great 
feeker for mines, and a mafter of confiderable 
ones) that he found it to be hot all the year 
long, And to manifeft, that fuch obfervations 
will hold even in gelid regions, I fhall repeat 
toyou, what I remember I read in the voyage 
of that ingenious navigator, Captain ames ; 
who, giving an account of Charleton Ifland, 
which, by his relation, feems to be as cold as 
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Iceland itfelf, fays, (pag. 36.) That bis men founa 
it more mortifying cold, to wade through the wa- 
ter in the beginning of June, when the fea was 
full of ice, than in December, when it was in- 
creafing. And he adds, that which makes more 
to our prefent purpofe, and proves the other 
part of the doétrine of Antiperiftafis; Taz, 
from their well, out of which they had water in 
December, they had none in July. And, to 
{trengthen the obfervation yet further, I will 
acquaint you with a relation to this purpofe, 
not unworthy your notice: for, hearing of an 
ingenious phylician, that lived fome years in 
and about Mo/cw, I applied myfelf to him, (as 
poffibly you may have done; tor, if I miftake 
not, I have feen you together) to know, whe- 
ther, in that frozen region, he obferved the 
cellars to be hot in winter. And his anfwer to 
that, and fome other queftions of the like na- 
ture I put tohim, amounted in fhort to this; 
that when I inquired, whether their fprings 
and wells were not all frozen in the winter, he 
told me, that he faw fome fprings, whofe wa- 
ters froze not at all near the {pring-heads, but, 
at a good diftance from thence, it began to be 
thinly cafed over with ice. He added, that his 
own well was about fix fathoms deep, between 
the furface of the earth, and that of the water, 
and that the water in it was, as I remember, 
about three or four fathoms deep; and that not 
only this well froze not all the winter, but that 
the well of his neighbour, which was but one 
fathom deep to the fuperficies of the water, 
did not freeze neither. And, to fatisfy my 
curiofity about the fteams of this water, he told 
me, that when a bucket of water was newly 
drawn, if it were agitated, it would fmoak; 
but that, from the well itfelf, when the water 
in it was left quiet and unftirred, he did nor 
perceive any {moak to arife. 


8. To all this, I thal] add this further circum-. 


ftance, that, having purpofely inquired, whe- 
ther, in the winter, he found it as hot in cel- 
lars at Mo/cow, as it is wont to be, in that {ea- 
fon, inour’s? he anfwered me, that when the 
doors and windows were carefully fhut, to hin- 
der the immediate commerce betwixt the in- 
cluded and external air, he often, found, if he 
{tayed long in his cellar, it would not only de- 
fend him from the fharpnefs of the Ruffian 
cold, as bitter as that is wont to be in winter, 
but keep him warm enough, to be ready to 
{weat, though he laid by his furs. So that, if 
we may rely, either upon the teftimony of our 
fenfes, we muft neceflarily admit cellars to be 
warmer in winter, than in fummer, and con- 
fequently allow an Antiperiftafis. 
_ Carneapes. 9g, Though I were not in 
hafte, Ifhould not think it neceffary to reply 
any thing elfe to the firft part of what was faid 
by Themiftius, than that, what he alledges of 
the univerfality of the opinion he maintains, 
may ferve to recommend that, which he oppo- 
fes. For the vulgar doétrine about Antipe- 
riftafis being, as he urges, received and taught 
in all the fchools, the innovators, he declaims 
againft, muft have learned it there, among the 
other Peripatetick tenents, that youth is. wont 
Co 
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to be imbued with in thofe places; fo that it 
amay rather feem the love of truth, than of fin- 
gularity, that engages them againft an opinion, 
which before was their own, as well as that of 
the generality of {cholars; and confequently, 
again{ft which they cannot maintain a paradox, 
that does not implyaretractation. But I fhall 
net profecuté my anfwer to Themiftius’s pre- 
amble, fince Aleutherius, whom I am chiefly 
to fpeak to, is’ too much a philofopher, to 
think truth lefs herfelf, for being flenderly at- 
tended ; or to think any men the lefs like to 
be her followers, becaufe they are but few. To 
come then directly to the controverfy itfelf, I 
think, I need not tell one of you, -that thé o- 
ther miftakes. my opinion about it. For I 
perceive, E/eutherius hath not quite forgotten, 
that I have not been wont todeny an Antiperi- 
ftafis, as 1t may be, but only as it was wont to 
be, explicated. But fince Themsftius feems to 
be willing to have me his antagonift in this 
controverfy, and fince E/eutherius himfelf feems 
to confpire with him, I am content to a¢t, for 
a while, the part, you gentlemen would Have 
me take upon me, and will propofe to you part 
of what I would fay for the opinion you im- 
pute to me, in cafe I were really of it. 

10. To come then to the controverfy itfelf, 
though Themiftius has drawn his proofs for the 
Antiperiftafis of the fchools, partly from rea- 
fon, and partly from experience ; yet the very 
fame two topicks feem to me to afford confi- 
derations, that may juftly warrant our calling 
it in queftion. 

_ 11. Awnp firft, if we look upon the reafon 
of the thing, confidered abftra¢tedly from the 
experiments, that are pretended to evince ar 
Antiperiftafis, we cannot but think, it may be 
very rational, I fay not, to doubt of it, but to 
reject it. For, in the firft place, according to 
the courfe of nature, one contrary ought to 
deftroy, not to corroborate, the other. And 
next, it isa maxim among the Peripateticks 
themfelves, that natural caufes always act as 
much as theycan, And certainly, in our cafe, 
wherein we treat not of living creatures, I can- 
not but think the axiom phyfically demontftra- 
tive, For inanimate agents act not by choice, 
but by a neceffary impulfe ; and, not being en- 
dowed with underftanding and will, cannot of 
themfelves be able to moderate or to fufpend 
their actions. And as for what Themiftius al- 
ledges, that it was neceflary for the preferva- 
tion of cold and heat, that they fhould be en- 
dowed with fucha power of intending them- 
felves, I muft freely confefs, that though, in 
living creatures, and efpecially in the bodies 
of the perfecter forts of animals, I do, in divers 
cafes, allow arguments drawn from final cau- 
fes;_ yet where only inanimate bodies are con- 
cerned, I do not eafily fuffer myfelf to be pre- 
vailed upon, by fuch arguments. Nor is there 
any danger, that cold and heat, whofe caufes 
are fo radicated in nature, fhould be loft out of 
the world, in cafe each parcel of matter, that 
happens to be furrounded with bodies, where- 
in acontrary quality is predominant, were not 
endowed with an incomprehenfible faculty of 
felf-invigoration. And nature either does not 
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need the help of this imaginary power; 6r of 
tentimes has recourfe unto it to very little pur- 
pofe: fince we fee, that rhefe qualities fubfitt 
inthe world, and yet, de faffo, the bottles of 
water, wine, and other liquors} that are car- 
ried up and down in the fummer, are regularly 
warmed by the ambient air. And in Mu/covy; 
and other cold northern countries, men, and 
other animals, have oftentimes their vital heat 
deftroyed by the cold, that furrounds them, 
being thereby actually frozen to death. And 
I fomewhat wonder, that the followers of Ari- 


Jrotie Thould not take notice of that famous ex- 


periment, which he himfelf delivers, where he- 
teaches, that hot water will fooner congeal than 
cold. For, if the matter of faét were true, it 
would firfficiently manifeft, that the heat har- 
boured in the water is deftroyed, not invigo- 
rated, by the coldnefs of the air, that furrounds 
it; fo that Themiftius muft, I fear, on this oc- 
cafion, take fan¢ctuary in my obfervation ; and, 
to keep Aritotle from deftroying his own opi- 
nion, with his own experiment, had beft fay, 
as I do, that itis not true. And though it is 
not to be denied, that white furrounded with 
black, or black with white, becomes thereby 
the more confpicuous 3; yet it is acknowledged, 
that there is no real increafe, or intenfion, of 
either quality, but only a comparative one, in 
reference to our fenfes, obtained by this colla- 
tion. Nor does a pumice-ftone grow more dry~ 
than it was in the fire or earth, by being tranf- 
ferred into the air or water, and confequently 
environed with either of thofe two fluids, 
which Themi/tius and his {chools teach us to be 
moift elements ; neither will you expect to find 
a piece of dim glafs become really more tranf- 
parent, though one fhould fet it in a frame of 
ebony, though that wood be fo opacous as to 
be black. And whereas it is commonly al- 
ledged, as a proof of the power, nature has 
given bodies, of flying their contraries, that 
drops of water falling’upona table will ga- 
ther themfelves into little globes, to avoid the 
contrary quality in the table, and keep them- 
felves from being fwallowed up by the dry 
wood 3; the caufe pretended has no intereft in 
the effect, but little drops of water, where the 
gravity 1S not great enough to furmount the 
action of the ambient fluid, if they meet with 
{mall duft upon a table, they do, as they roll 
along, gather it up, and their furfaces being 
covered with it, do not immediately touch the 
board, which elfe they would ftick to. And 
to fhew you, that the globular ficure, which 
the drops of water, and other liquors, fome- 
times acquire, proceeds not from their flying 
of drynefs, but either from their being every 
way prefied, at leaft almoft equally, (forin fome 
cafes alfo they are not exaétly round) by fome 
ambient fluid of a difagreeing nature, or from 
fome other caufe, differing from that the {chools 
would give ; I fhall defire you to take notice, 
that the drops of water, that fwim in oil, fo 
as to be furrounded with it, will likewife be 
globular; and yet oil is a true and moiftening 
liquor, as well as water. And the drops of 
quickfilver, though upon a table they are more 
difpofed, than water, to gather themfelves 
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into a round figure; yet that they do it not as 
humid bodies, is evident, becaufe quickilver, 
broken into drops, will have moft of them glo- 
bular, not only in of, but in water. And to 


fhew you, that itis from the incongruity it. 


has to certain bodies, that its drops will not 


{tick upon a table, nor upon fome other bodies, - 


but gather themfelves into little {pheres, as if 
they defigned to touch the wooden plain but 
ina point; to -manifeft this, I fay, we need 
but take notice, that though the fame. drops 


will retain the fame figure on -ftone_or iron, 


Sve the Hi-Yek-they will readily. adhere to gold, and. lofe 
foryof Fixi-their globuloufnefs upon it, though gald be a 
na Jtllatrion can manifeft, muft have. in it a ftore 
of humid parts of feveral kinds, (I mean both 


watery and unctuous.) But this may relifh of : 
a digreffion; my tafk being only to examine ; 
the Antiperiftafis of cold and heat, concerning: 
which, I think, I had very juft gaufe. to pro-. 
nounce the vulgar conceit very unconfonant: 
tq the nature of inanimate beings. For the- 
Peripateticks talk of cold and heat furropnded , 


by the oppofite quality, as if both of them had 
an underftanding, and forefight, that, in dafe 
it did not gather up its fpirits, and ftoutly play 
its part again{t the oppofite, that diftreifes it, 
it muft intallibly perifh; and as if, being con- 
{cious to its felf of having a power-of felf-in- 


vigoration, at the prefence of its-adverfary, it 
were able to encourage itfelf, like the hero in. 


the poet, that faid, 

Nunc animis opus eff, “Enea, nunc pettore firmo. 
Which indeed is to transform phyfical agents 
into moral ones, | La 

.Eveuta. 12..The validity af the Peripa- 
tetick argument, drawn from reafon, confider- 
ed abltractedly from experience, I fhall leave 
Themiftius to difpute out with you, at more 
leifure. And fince you well know, that the 
only arguments I alledge to cauntenance An- 
tiperiftafis, were built upon experience, as 
judging them either the beft, or the only good 
ones, I long to hear what you will fay to the 
examples, that have been produced of that, 
which you deny. . 

CaARNEADES. 13, That, legtherius, 
which I have to anfwer to the examples, that 
are urged, either by the fchools, or by you, in 


fayour of Antiperiftafig, confifts of two parts, : 


For, firft, I might fhew, that, as reafon de- 
cjares openly againft the common opinion, fo 
there are experiments, which favour.mine, and 
which may be oppofed. to thofe you have al- 
ledged for the contrary-doctrine. And, fecond- 
ly, I might reprefent,. that of thofg examples, 
fome are falfe, others. doubtful; and thofe, 
that are neither of thefe two, are infufficient, or 
capable of being otherwife explicated, without 
the help of your-hyperhelis., But, .for brevi- 
ty’s fake, I fhall not manage thefe..two-replies 
apart, but mention, as occafion.fhall-ferve, the 
experiments, that favour my: opinion, among 
my other an{wers -to what you have ‘been-plea- 
fed to urge on the behalfot Arifttly. 
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4. To begin then with that grand experi- , 
ment, which, I remember, a late champion @ 
for. Antiperiftafis, makes his leading argument 
to eftablifh it, and which is fo generally urged 
on that occafion; I mean, the heating, of quick . 
lime in cold water: I confefs, I cannot but 
admire.the lazinefs and credulity, of mankind, 
which have fo long, and generally, acquiefced,, 
in what they might fo eafily have found to be, 


. falfe.. This I fay,,- becaufe -I was spofhbly the. 


firft, that has had both the curiofity and bold- 
nefs to examine fo general and, conftant a 
tradition ; yet I doubt not, that you will foon’ 


be brought to take it, as well as I, for, as great, , 


as popylar, an.error, For, to Je¢ you mani-: 
feftly fee, how little the incalefoence of the 
— lime: needs, be allowed, to .proceed from 
the coldnefs.of the ambient. water, if, inftead 
of cold water, you quench it with hot water, 
the ebullition of the liquor will not only be as 
great, as if the water were cold, but often- 
times far greater. As I have fometimes, for. 
curtofity, removed boiling water from the fire; 
and when the liquor had left off boiling, but 
was yet {calding hot, I put it into-a convenient. 
quantity of quick-lime; and, after a while, . 
the water, which, as I faid, had ceafed from 
bailing, began to boil afrefh, with fo much 
vehemence, and fich. large and copious bub- 
bles, that it threaterted to run gver.the pot, of. 
which, before the effervefcence, a-confiderable 
part was left unfilled. And this was no more, 
than what I might well look for, hot water 


. being much fitter than cold, to pervade nim-. 


bly the body of the lime, and hattily diffolve, 
and {et at liberty the igneous and faline parts, 
wherewith it abounds. And how. much a grea-. 
ter intereft falts may have in {uch incalefeen- 
cles, than cold, I have alfo taken pleafure to- 
try, by pouring acid fpirits, and -particularly 
{pirit of falt, upon good quick.lime, For, by 
this means, there would bea far greater de- 
gree of heat excited, than if I had, inftead of 
{pirit of falt, ufed common water ;, and this, 
whether I imployed the {pirie cold’ or hot, 
For in either cafe, fo {mall a partion, as about 
the bignefs of a walnut of lime, put into a: 
{mall glafs, would, by the addition of a little 
{pirit of falt, put to it by degrees, both hifs 
and {moak, and boil very furprizingly ; and, 
notwith{tanding the {mall quantity of the mat 
ter, would conceive fo great a heat, that I 
was not able to hold the glafs in my hand. 
And to fhew fome friends, how little heat ex 
cited in quick lime by cold water proceeds 
barely from the.coldnefs of that liquor, I caus 
fed a parcel of good lime to be beaten {mall, 
and, putting.one part of it intoa glaf veffel, I 
drenched it.plentifully with oil af turpentine, 
more than it would imbibe, andthe other por- 
tion of the lime] likewife drenched with com- 
mon water: both thefe liquors having ‘ftood 
in the fame rqom, that they mightibe reduced 
by the fame ambient air, to a like:degree of 
coldnefs, the event of this: trial was (what ‘I 
Jooked for) that the oil-of.turpentine, notwith- 
ftanding its aétual coldnefs, and the great fub: 
tlty and piercingnefs of partsy whieh ‘ie has in 
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common with other chymical oils, ‘being of an, 


incongruous texture, feemed not to make any 
diffolution of the powdered lime, and did not; 
for feveral hourg, that I kept it, produce, that 
I perceived, any fenfible heat in the lime, 
Whereas, .to thew, that i¢ was not the fault 
of the lime, that part of it, on which common 
water had been poured, did, after a little 
while, conceive fo {trong a cheat, that it broke 
a large open-mouthed glafs; into whofe battom 
it was put; and not only grew fo hot, thatd 
could not endure to hold it in my hand, but 
fent out atthe mouth of the glafs, though that 
were confiderably diftant from the lime, 2 co- 
pious white fume, fo hot, that I could not 
well fuffer the holding of my hand over it, 
And,, to prevent a poffible, though invalid, 
objection, which I forefaw might be drawn 
again{t the experiment made with oil of tur- 
pentine, from the oleaginous nature of that lis 
quor, I covered a piece of the fame fort of 
quick-lime, I have been fpeaking of, with 
highly rectified fpirit of wine: but though I 
lett them together all night, syet I perceived 
pot, that the liquor had at all flacked the lime, 
which continued in an entire lump, till, upon 
the fubftitutiag af common water, it did, as I 
remember, quickly appear to be flacked, fince 
it fell afunder into a kind of minute white 
powder, which was (bating the colour) aimoft 
hke mud, and would eafily, by a little fhak- 
ing, be difperft, like i, through the water. 

ELEUFHERIUS; 15, Lingenuoufly confefs 
to you, Carseades, that what you fay furprizes 
me 3 for I thought it fuperfluous to try my 
felf fo acknowledged an experiment, being 
not able to imagine, that fo many learned men, 
for fo many ages, fhould fo unanimoufly, and 
confidently, deliver a matter of fact, of which, 
if it were not true, the falfity could be fo eafily 
difcovered, 

CARNEADES. 16. Formy part, Eleuthe- 
vias, I corfefs, I am wont to doubt of what 
they teach, that feldom or neverdoubt. And 
I hope you will fofgive me, if, having found 
an affertion fo general and uncontrouled, of a 
falfity fo eafy to be difproved, I be inclinable to 
fufpect the truth of their other inferiour tradi- 
tions about Antiperiftafis ; and of thefe I will 
mention the two chiefeft I have met with\a- 
mong the moderns, (for being contrived ex- 
periments, I prefume you will eafily believe, 
they came not from Ar#otle, nor the ancient 
Ichoolmen, that commented upon him.) 

17. T'ur firft of thefe is the freezing a pot 
‘to a joint-ftool, by a mixture of fhow and falt, 
by the fire’s fide ; in which cafe it is pretended, 
that the fre does fo intend the cold, as to en- 
able it to congeal the water, that flapnated up- 
on the furface of the ftool, betwixt that and the 
bottom of the pot. But how little need there 
is of Anuperiftafis in this experiment, you may 
guefs by this, that I have purpofely made it 
with good fuccefs in a place, in which there 
neither was, nor ever probably had been, a fire, 
the room being deftitute of a chimney. And 
this trial of mine I could confirm by divers 
other experiments of the like nature, but that 
this one is fificient. 


15. I procerp therefore to the other exe 
periment, which is delivered by very learned 
men, and forwhom I have a great refpedt » 
according to thefe, if you take a fortewhat 
large pot, atid having filled it almoft with 
fhow, place in the middle of! the fnow 4 phiak 
full of water; this pot being put over the fire; 
the coldnefs of the {now will be {0 intended: by: 
the heat, from which it flies into the water, 
that it will turn that liqaoe into ica ~ But 
though I feveral times tried >this expermen ty 
yet neither in earthen, nor in filver veffels; 
could I ever produce the promifed ice, Ant 
I remember, that an eminently learned many 
that wondered to find me fo diffident of whaty 
he faid, he knew to be true, readily undeto 
took to convince me, by ah ocular proof; bue 
with no better fuecefs, than I had had before, 
So that the argument may be plaufibly enough 
retorted: upon them, that urge ic. 

19. Awp in cafe! the trial fhould fucceed 
fore time or other, (for chatit doth not ordinaa 
rily, I have fhewn already) yet will theré: be 
no neceflity of deriving: the ‘effects from An- 
tipetiftafis, For though, in fach cafes, the fire 
would contribute to the produétion of the ef 
fect, by haftening the diffolution of the fhow 4 
yet the heat of the fire does but remotely, and 
by accident, caufe the produétion of ice, fince 
other agents will do the fame thing, that are 
qualied to make a quick diffolution of the 
{now, whether they be hot or no; as I have 
tried, that fpirit and crude fale of nitre will 
either of ther, by a due application, bring 
{now, by diffolving it, to congeal water, 
though the {pirit and the nitre be generally a- 
greed upon to be attually cold, and one, if not 
both of them, to be potentially cold too, 

20. Havine thus difpatched the experi. 
ments, pretended to evince an Antiperiftafis, I 
muft now examine the obfervations, that are 
alledged to that putpofe, of which the prtin- 
cipal, if not the only, are thefe; the coldnefs 
of the middle region of the air; the incteafe 
of mens ftomachs in winters the genetation 
of hail; and the heat and cold in cellats, and 
other fubterraneal places, when the contrary 
quality reigns in the air. 

21. To begin with the firft of thefe: I 
will not now difpute, whether the fecond re» 
pion of the air have really that coldnefs, that 
is wont to be afcribed to it ; though our friend 
Mr. Boyle feems to doubt, whether that’ re- 
gion’s being always and every where cold, 
hath been as ftrongly proved, as afferted. But 
paffing over that queftion, I fee no need of 
imploring the help of Antiperiftafis, to keep 
the fecond region of the air for the moft part 
cool, For without at all taking in the eaufe 
imagined by the fchools, an obvious and fuf- 
ficient one may be eafily affigned. For the 
air being, as to fenfe, cold of its own na- 
ture, fo that when we feel it hot, it is made 
fo by fome adventitious agent ; and that agent 
being for the moft part the fun, who heats the 
air chiefly, though not only, by its refleéted 
beams ; their heat is fo languid, by that time 
they arrive, difperfed, at the fecond region of 
the air, that. they are not able to overpower 
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its natural coldnefs, increafed perchance by 
fome frigorifick fpirits, that may find a more 
commodious harbour there, than in other 
parts of the atmoiphere. And whatever be 
the true caufe of the coldnefs in the middle re- 
gion of the air, I cannot but admire to find 
that coldnefs fo confidently afcribed to Anti- 
periftafis, by Tbemiftius and his friends the 
Ariftotelians: for, aGcording to them, 1t is the 
nature of the element of air to be as well hot 
as moift, and according to the fame Peripa- 
teticks, both the upper region of .the air al- 
ways, and the lower in fummer is hot; the. 
former by the neighbourhood of the imaginary 
element of fire, and the latter by rhe reflexion: 
of the fun-heams from the earth : which two 
pofitions being; laid. together, I would fain 
learn of any Ariftotelian, hew Antiperiftafis 
comes to take place here? For, according to 
them, thofe bodies.have their cold and heat 
increafed by Antiperiftafis, that are on both 
hands affailed by bodies of a.contrary quality, 
to that which is natural to the fuirounded bo- 
dy.: whereas the whole element of air, and 
confequently the middle region, being, as. they 
wowd perfuade us, hot, of its own nature ; 
what fhadow of probability is:there, | that the 
higheft and loweft regions,‘ by being hot, 
fhould, make the middle region, which is alfa 
naturally hot, intenfely and durably cold? But 
though the objection is fa clear, that it needs 
not to be infifted on; yet, becaufe it is but an 
argument ad bominem, I fhall add this, for 
their fakes, that are not in this point Pe npate- 
ticks: that it does not appear to me, that if 
the air be naturally rather cold than hot, the 
fecond region muft owe the intenfenefs of that 
quality to an Antiperiftafis. For the ground 
of-the opinion, I oppofe, being this, that both 
the firft and the third regions are confiderably 
hot, I would gladly find it proved as to the 
upper region. I confefs, I havenot found the 
affertion contradicted, but that as little convin- 
‘ces, me, as the uncontroulednefs of the tradition 
about quick-lime, that I lately confuted. Itis 
true,, there are two reafons alledged, to evince 
the heat of the fupreme region of the air, but 
neither of them to me feems cogent. For the 
firft is, that the vicinity of this region to the e- 
lement of fire makes it partake a high de- 
sree of heat. But if we confider the diftance 
of that element, which they place contiguous 
to the orb of the moon, and how little nearer 
to it. the concave part of the upper region is, 
than the convex of the middle, we may eafily 
conceive, that in two diftances, that are both 
of them fo immenfe, fo fmalla difparity cannot 
be much (if at all) more confiderable, than the 
greater nearnefs of one fide of a.fheet of pa- 
per, held at three yards diftance from an ordi- 
nary: ire, in comparifon of the diftance of the 
other fide of the fame paper; or than the di- 
{tances of a {mall wart, and of the neighbour- 
ing parts of the face, when a man comes with- 
in two or three yards of the fire, ;,But.it is not 
worth while to profecute this. confidcration, 
hecaufe the argument againft which it 1s alledg- 
ef, is built upon the groundlefs fuppofition 
of the element of fire, a figment, which many 
3 


of themfelves do daily grow afhamed of, 28 
indeed its exiftence 1s as little to be difcovered 
by reafon, as perceived by fenfe. 

22. THe other argument for the heat of 
the third region of the air is, that fiery me- 
teors are kindled by it. But not now to que- 
{tion, whether all meteors, that fhine, and there- 
fore pafs for fiery, are really kindled exhala- 
tions ; we fee, that in the lower region of the 
air, and in winter, thofe fires, which are called 
either Helena, or Ca/tor and Pollux, are gene- 
rated in great ftorms, and hang about the fails 
and fhrouds of fhips. Nay, do-we hot much 
more frequently fee, that lightning is produced 
at all feafons of the year? far in warmer coun- 
tries thoufands have obferved it to thunder 
(and fo have I in winter) in the middle region 
of the air. And fince it is not the heat of the 
inferiour part of the air, that kindles thofe ex- 
halations ; and if notwithftanding the coldnefs 
of the fecond region, fiery. meteors may be 
frequently generated there ;.I fee no reafon, 
why the production:of fuch méteors fhould.ar- 
gue the heat .of. the third region of the air. 
And if that region: be not hot, then it will, I 
prefume, be eafily: granted, that the coldnef& 
of. the fecond muft very improperly be attri- 
buted to fuch an Antiperiftafis, as ic is gene- 
rally afcribed to. | 
. 23. 1Come next to confider that aphorittical 
faying of Hippocrates, Ventres byeme effe cali- 
diores, together with the obfervation, whereon 
ir feems to have been grounded, I” will not 


now examine, whether any arguments for the - 


contrary may be drawn from -the heat and 
thirft men feel in fummer, ‘and the refrefh- 
ment they then find by drinks and ‘fruits, and 
other aliments that are actually cold. For that, 
which I principally intended to fay, is this, 
that I much more doubt the matter of fact de- 
livered in the aphorifm, than that, in cafe it 
be true, it may be made out without the help 


of Antiperiftafis, in the vulgar and {cholaftic 


notion of that term. 

24. I Consrpzr then firft, that the proof, 
that iswont to be brought of the greater heat of 
men’s ftomachs in winter, is, that men are wont 
to have then a greater appetite to their meat. 
But though I pay fo much refpect to the great 
fippocrates, as to allow theaphorifm in a fenfe; 
yet I admit it to be true but upon an hypo- 
thefis, that I do not admit to be fo. For the 
aphorifm fuppofes, that the digeftion of meat 
in the ftomach is made by heat; and confe- 
quently, that the :ftronger digeftion, that is 
wont to be made in winter, is an argument of 
the ftomach’s being then hotter, than at other 
feafons of the year. But the erroneoufnefs of 
this fuppofition, I think, I need not folemnly 
prove to Eleutherius, who, I doubt not, has 
taken notice of feveral things in nature, that 
agree nof with it, and particularly of the ftrong 
concoction, that) is made in the'ftomachs of 
divers ravenous fifhes, whofe -ftormachs and 


blood are yet,’ as J have purpofely obferved, 


fenfibly cold : but if it: fhould: in fome ‘cafes 


prove true, that there is really in men’s bodies. 
-a far greater ‘heat in -winter than in fummer, 


yet this would not infer an Antiperiftafis in-the 
fenfe, 
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fenfe, wherein I oppofe it. For the vital heat 
Jodged in the heart, always generating out of 
the blood and juices, that continually circulate 
through that part, great ftore of {pirits and 
warm exhalations, which are wont to tranfpire 
through the pores of the fkin in much greater 
quantities, than, notwithftanding the affirma- 
tions of Sanéforius, any thing but my own trials 
could have perfuaded me ; thefe warm fteams 
finding the pores of the fkin ftraitened and fhut 
up, grow more.and more copious in the body, 
and thereby heat the ftomach, as well as the 
other internal parts of it: and perhaps alfo 
the fame frigorifick corpufcles or temperature 
of the air, that produce cald in winter, may, 
by fhutting in certain kinds of effluvia, or 
perhaps altering the motion or texture of the 
blood, reduce it to fuch a difpofition, as 
that the appetite fhall be increafed, as well as 
the concoction in the ftomach promioted by 
the ftomachical menftruum, or ferment, which 
either is newly generated in winter, or more 
copioufly fupplied (by the circulating of the 
blood to the ftomach) in that feafon than 
in others. And to fhew, that a good appe- 
tite may be procured by agents endowed with 
very diftinét and contrary qualities ; do not 
we fee, that fpicy, fauces, wine and vinegar, 
do all of them, in moft men, beget an ap- 
petite, though the two former be confefledly 
hot, and the latter cold? And fo worm- 
wood and juice of lemons have both of 
them frequently relieved dull and weak ifto- 
machs, though the one be confeffedly a hot 
fimple, and the othera cold, And in fome 
cafes, either the frigorifick corpufcles them- 
felves, and perhaps fome other unknown to us, 
that they may bring along with them, may fo 
follicit the ftomach, as to breed an eager ap- 
petite, not precifely by their being cold or hor, 
but by their peculiar nature; as we have in- 
{tances of fome, that in thefe parts by walking 
on the fnow, procure to themfelves a bulimia. 
And the learned Fromundus relating, how he 
himfelf, by walking along en the fhow, was 
furprized with fuch a BsAwia, takes notice, 
that the chief caufe of the fainting was in the 
ftomach ; and that he found by his own expe- 
rjence, that that part was difcompofed, con- 
velled, and provoked to caft. To which he 
adds, (what makes much, for my prefent pur- 
pofe) that he thinks now the chief caufe of the 
bulimia to confift in certain fteams, that do pe- 
culiarly affect the ftomach, which they gnaw 
and diftend, And juft before he obferves, that 
{training to fetch deep coughs is a prefent re- 
medy in this diftemper, by difcharging the 
ftomach and lungs of thofe fnowy fpirits, which 
were either attracted in refpiration, or had 
fome other way infinuated themfelves in thofe 
parts : fo that befides the cold abftractedly 
confidered, the ftomach may be peculiarly af- 
feéted by other, either attributes or concomi- 
tants, of the frigorfick corpufcles, that grow 
powerful in frofty weather ; with which it well 
acrees, that divershave been obferved to be fub- 
ject to bulimia’s in thefe parts of the world, 
though in our warmer climates fuch men endure 
nothing near fo great a cold, nar are fo much in- 
Yond: 


convenienced by it,as multitudes of others, that 
in Nova Zembla, and other gelid. regions, ne- 
ver complained of having contracted, even in 
the midft of winter, any fuch difeafe, 

25. ANOTHER argument, that is fpecious 
enough, urged in favour of Antiperiftafis, Is 
borrowed from the produttion of hail, which 
is prefumed to be generated in fummer only, 
not in winter ; and, according to Arifotle, and 
the fchools, is made in the loweft region of 
the air, by the cold of the falling drops of 
rain fo highly intended by the warmth it meets 
with in the air near the earth, as to congéal 
the water, wherein it is harboured. But though 
I freely confefs to you, that I think the gene- 
ration of hail difficult enough to be {folidly 
explicated ; yet I fcruple not to reject the re- 
ceived doctrine about it, for feveral reafons, of 
which f will now name four. 

26. For in the firft place, it is not univers 
fally true, as is {uppofed, and the Ariftotelian 
doétrine requires, that hail falls not but in fum- 
mer, or very hot weather. For I have myfelf 
obferved it within this twelvemonth, to hail 
at the latter end of November, and that, when 
fome frofty days have preceded, and when the 
Coldnefs of the weather was complained of. 
Nay, the longeft fhower of hail, that either I, 
or fome others, remember ourfelves to have 
ever known, I obferved to fall about a week 
before the end of January, on a night pre- 
ceded by a very frofty day, which itfelf was 
preceded by afharp fit of frofty weather. And 
here I muft not pretermit this circumftance, 
that when the tedious fhower was over, there 
came to the heufe, where I then was, a maid, 
that is fervant to one of my domefticks, and 
related to her mafter, and others, how fhe 
was for a good while mifled out of the beaten 
way, where the ftorm found her, by an Jgwis 
fatuus, which fhe followed, till by its paffing 
over a place, where fhe found an unpaffable 
hedge, it both fhewed her, that fhe was out 
of her way, and that it wasno candle, though 
fhe had fo confidently thought it one, that {he 
called out to the party, fhe prefumed it to be 
carried by. I will leave Zhems/fius to unriddle, 
how the nocturnal air could kindle a fiery me- 
teor by its coldnefs, and at the fame time con- 
geal the fallug drops of water into ice by its 
warmth ; and fhall only add, that I doubt not 
but other obfervations of the Jike kind have 
been often made, though perhaps feldem re- 
corded. For within the compais of a yery 
few weeks of the ftorm, fome fervants of mine 
affirmed themfelves to have obferved it to hail 
two or three times, befides. that already men- 
tioned. 


27. Next, if Ariftoile have rightly affigned . 


the caufe of hail, it is, fomewhat ftrgnge it 
fhould not fall far more frequently in fummeér, 
and efpecially in hot climates, than ir dogs, 
confidering .how often in all probability, the 
drops of rain fall cold out of the fecond region 
into the warm air of the firft. And per 
{trange itis, that even in thofe parts of # 
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where it rains frequently enough and menial | 


(for fo Profper Alpinus, that lived long there, 


affures us 1t does) though not about Grand 
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Cairo, yet about Alexandria and Pelufium, it 
fhould never hail no more than fnow, as the 
fame learned phyfician (a witnefs above excep- 
tion) affirms. Befides, whereas it 1s pretend- 
ed, that fhow is generated in the upper region 
of the air, and hail always in the lower; my 
own obfervation has afforded me many inftan- 
ces, that feem to contradict the tradition. 
For I have obferved in I know not how many 
great grains of hail, that, befides a hard tran{- 
parent icy fhell, there was as it were a {nowy 
pith of a foft and white fubftance, and this 
{nowy part was moft commonly in the middle 
of the icy, which made me call it pith, but 
fometimes otherwife. And laftly, whereas the 
favourers of Antiperiftafis would have the 
drops of rain, in their defcent, to be congealed 
apart in the ambient air; not to urge; how 
little the irregular and angular figures, we of- 
ten meet with in hail, do countenance this 
doétrine; hail often falls in grains, too great 
by odds to be fit to comply with Ariftotle’s 
conceit. For not to mention the grains of hail 
[have obferved my felf to be of a bignefs un- 
fuitable to this Opinion, divers learned eye-wit- 
neffes have informed me of their having ob- 
ferved much greater than thofe I have done: 
and particularly an eminent Virtuofo of un- 
queftionable credit affirmed both to me and 
to an affembly of Virtuofi, that he had fome 
years ago, at Lyons in France, obferved a fhower 
of hail, many of whofe grains were as big as 
ordinary tennis-balls, and which did the win- 
dows and tiles a mifchief anfwerable to that 
unufual bulk. And Bartholinus affirms, that 
he himfelf obferved, in another fhower of hail, 
grains of a more unwonted fize; a fingle grain 
weighing no lefs thana whole pound. But 


though this it felf is little in comparifon of 


what Iremember I have fomewhere met with in 
learned authors, yet it may abundantly fuffice to 
difprove the vulgar conceit about the generation 
of hail, till we meet in thefe countries with fhow- 
ers of rain, whofe fingle drops prove to be of 
fuch a bignefs; which I prefume thofe, that af- 
cribe hailto Antiperiftafis, willnoteafily fhew us, 

28. I Come now to confider the laft, and 
indeed the chiefeft example, that is given of 
Antiperiftafis ; namely, the coldnefs of cellars, 
and other fubterraneal vaults in fummer, and 
their heat in winter. And as the argument, 
wont to be drawn from hence, confifts of two 
parts, I will examine each of them by it felf. 

29. AND firft, as to the refrefhing coldnefs, 
that fubterraneal places are wont to afford us in 
fummer,, I both deny, . that they are then colder 
than in winter; and I fay, that though they 
were, that coldnefs would not neceffarily infer 
an Antiperiftafis, _ 

30, Wz muft confider then, that in fum- 
mer our bodies having for many days, if not 
fome weeks, or perhaps months, been conftant- 
ly environed with an air, which, at that feafon 
of the year, is much hotter, than it is wont to 
be in winter, or in other feafons, our fenfes may 
eafily impofe upon us, and we may. be much 
miftaken, by concluding upon their teftimony, 
that the fubterraneal air we then find fo cool, 
is really colder than it was in winter, or at the 


fpring; as they that come out of hot baths think 
theair of theadjoining rooms very frefhand cool, 
which they found to be very warm, when 
coming out of the open air, they went through 
thofe warm rooms to the bath, and the deep- 
nefs and retirednefs of thefe fubterraneal caves 
keep the air, they harboured, from being any 
thing near fo much affected with the changes of 
the feafon, as the outward air thatis freely expo- 
fed to the fun’s warming beams, which pierces 
with any fenfible force fo little away into the 
sround, that‘diggersare not wont to obferve the 
earth to be dried and difcoloured by them beyond 
the depth of a very few feet. And I have 
found, that in very fhallow mines not exceed- 
ing fix or feven yards in depth, though the 
mouth were wide, and the defcent perpendi- 
cular enough, the air was cool in the heat of 
fummer; fo that the free air and our bodies, 
that are always immerfed in it, being much 
warmer in fummer than at other times, and the 
fubterraneal air, by reafon of its remotenefs from 
thofe caufes of alteration, continuing ftill the 
fame, or but very little changed, it is no wonder, 
there fhould appear adifferenceas tofenfe, when 
our badies pafs from one of them to another. 

31. Anp fuppofing, but not yielding, that 
the air of cellars and vaults were really colder 
in fummer than in winter, that is, were dif- 
covered to havea greater coldnefs, not only as 
to our fenfe of feeling, but as to weather-claffes; 
yet why fhould we for all that have recourfe, 
for the folution of the difficulty, to an Antipe- 
riftafis, which it is much harder to underftand, 
than to find out the caufe of the phenomenon, 
which feems in fhort to be this; that whereas 
(which I fhall foon have occafion to manifeft) 
there are warm exhalations, that in all feafons 
are plentifully fent up by the fubterraneal heat, 
from the lower to the fuperficial parts of the 
earth, thefe fteams, that in winter are in great 
part repreffed, or checked in their afcent, by 
the cold froft or fnow, that conftipates the fur- 
face of the earth, and choaks up its pores; 
thefe exhalations, I fay, that being detained in 
the ground would temper the native coldnefs 
of the earth and water, and confequently that 
of fprings, and of the fubterraneal air, are by 
the heat, that reigns in the outward air, called 
out at the many pores and chinks, which that 
heat ‘opens on the furface of the ground, by 
which means the water of deep {pringsand wells, 
and the fubterraneal’air, being deprived of thar, 
which is wont to allay their native or wonted 
coldnefs, are left to difclofe a higher degree 
of it, and feem to have that quality increafed, 
when indeed it is but freed trom the mixture 
ofits contrary, that weakened it. 

32. As for the heat, we find in cellars and 
vaults in winter, the folutions already given 
will be applicable to that phanomenon alfo, 
which by this way is yet more éafy to be ac- 
counted for than the other. For having firlt 
queftioned the miatrer of fact, it will not be 
difficult to thew, that, though it were true, it 
néed not be afcribed to Antiperiftafis. 

33. 1 Tank then, that it may be juttly 
queftioned, whether cellars in general are hot- 
ter in winter than they are in fummer. For as 

for 


dn Examen of ANTIPERISTASIS. 


for the teftimony of our fenfes, upon which 
alone men are wont to conclude the affirmative, 
it may in this cafe eafily and much delude us. 
For thofe places being fheltered from the 
winds, and kept from a free communication 
with the outward air, are much lefs expofed 
than others to the action of thofe agents, what- 
ever they be, that produce cold in theair, So 
that our bodies being conftantly immerfed in 
the air refrigerated by the winter, and confe- 
quently brought nearer to the temper of that 
air, when we bring thofe bodies into cellars, the 
fubterraneal air muft feem warm to us, though 
in it felf it were unvaried as to its temper. 

34. Now that many cellars are indeed colder 
in the midf{t of winter, than in the heat of 
fummer, though not in refpect of our fenfes, 
yet in refpect of other bodies, that have not the 
{ame predifpofitions, I am induced to believe 
by fome experiments of mine own, purpofely 
made. And firft in a frofty evening having 
hung out in a garden twofealed weather-glaffes, 
that they might be reduced as near as could be 
tothe temper of the ambient air, I brought 
one of them into a cellar, and it foon began 
manifeftly to rife, and in two or three hours 
afcended five or fix divifions, whilft the water 
in another fealed weather-glafs, that continued 
fufpended in the fame part of the garden, did 
rather a little fubfide, than at all rife, which is 
agreeable to the firft part of what I was fay- 
ing; namely, that the air, harboured in cellars, 
is not fo powerfully affected by the ordinary 
efficients of cold, as the free and external air. 
And now as to the fecond part of what I was 
faying, that the fubterraneal air, though it be 
lefs affected by the outward cold, may be fome- 
what affected by it, inftead of growing hotter 
by Antiperiftafis ; I fhall add, that early in the 


morning in frofty weather the liquor in the. 


fame weather-glafs appeared more -fubfided, 
than over night, which fhews, that the external 
air did leffen, not increafe the warmth of the 
air in the cellar. And having: there placed a 


wide-mouthed glafs of oil, which in thawing. 


weather remained all night fluid as before, the 
fame liquor, the very next night, which was 
a bitter froft, was fo far frozen and congealed, 
as to fink in other oil, and keep its furface ex- 


actly, though the glafs were inclined:and turned 


upfide down. And profecuting my trial, I 
found, that in a fharp froft, and great fhow, 
the liquor, that on the Thurfday night was be- 
neath the fourth knub or mark of divifion, a 
fudden thaw coming with a fouth wind, the 
next morning in the fame cellar the liquor was 
afcended to the eighth mark, And continuing 
the weather-glafs in thefarne cellar fora good 
while, to watch. its alterations every night and 
morning, [remember I met with, and regiftered 


more obfervations, that confirmed me in my 


opinion, thought is fo long-ago, that I have 
forgot the particular circumftances. And.after 
thefe trials meeting with a learned Polander, ‘I 
did, without declaring my opinion, inquire of 


him, whether in his country he had at any time. 
obfervéd beer to freeze in'cellats:in frofty wea- 


thers. to which he anfwered, that in the. cold- 
eft winters, ,if the beer were fmall, tlie barrels 


would oftentimes be‘frozen, but not if it were 
ftrong. But I need not have recourfe to fo- 
reign teftimony, having my felf obferved here 
in Lngland, more than one barrel of beer to be 
frozen in the cellar in exceeding cold weather. 
Infomuch that one of the barrels being full, and 
the liquor expanded by freezing, was toiced 
out at certain chinks, which {tem to have been 
made by that expanfive force, and the liquor 
fo ejected, adhered in a confiderable lump to 
the outfide of. the veffel; and yet this cellar 
hadits windows carefully fhut, and not only was 
near a kitchen, where fire wasconftantly kept, 
but, which was more confiderable, it had this 
principal mark of beinga good cellar, thatin the 
heatof fummer it ufed to afford me drink fuffici- 
ently cool. And now to requite Eleutherius 
with the teftimony of that very perfon, phyfi- 
cian to the Ruffian emperor, whofe authority 
he lately alledged againft me, I thal! confefs, 
that as he fufpects I had conference with this 
doctor, and when I diligently enquired of him, 
whether their cellars at Mu/cow were really very 
cold in fummer, he anfwered me, that they 
were not, .and that they had diftinét cellars for 
fummer and fof winter; that their fmall beer 
would quickly grow four in their cellars in 
fummer, if their veffels were not kept in {how ; 
that therefore their way was to make at the 
bottom of their fummer cellars (to which be- 
longed a well, to receive the water dropping 
from the melted fhow) a deep layer of fnow, 
on which they afterwards caft a convenient 
quantity of water, that the whole mafs might 
be turned into a kind of ice. In this fhow 
they keep their cafks, making fometimes a 
layer of fnow, and a layer of cafk, and dig- 
ging out their veffels, as they had occafion to 
ule them. By all which ic may appear, how 
groundlefly it is univerfally affirmed of cellars, 
that as they feem to the fenfe, fo they really 
are hotter in winter than in fummer, 

35. Bur if it fhould happen, (as in fome 
places it is- not-impoffible, but that it may) 
that fome vaults and cellars.are really warmer 
in fummer than in winter; yet I fee not, why 
this fhould reduce us to the acknowledgement 
of an Antiperiftafis; for neither could the ef- 
feet be made out by that, nor would there be 
any neceffity to have recourfe to: it. 

36. Anp firft I might content my felf to 
repeat, what I-have formerly faid, to fhew the 
incongruity of Antiperiftafis in general to na- 
ture’s ways of acting. And I might add, that 
to imagine with fome late Peripateticks, (whom 
all theirreverence to Arifotle has not fo far 
blinded, ‘as not:to let them: fee the unreafona- 
blenefs of his conceit) that in winter the warmth 
of the ambient air retreats’ into cellars and 
vaults to fhun its contrary, is to make meer 
accidents, or at beft inanimate agents, act with 
knowledge and defign. --Bur:1 will rather re- 
prefent, that, thoygh Antiperiftafis: were ‘in- 
telligible, ic were improper to alledge it in our 
cafe. For to invigorate the warmth of the ‘air 
by the cold, the air muft, according to them, 
be'environed with other cold: bodies, and the 
heat muft retire it felfas far as it can from 
them. And accordingly it*is obferved, that 
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in winter the deepeft cellars are warmeft ; but 
in the cafe before us the fubterraneal air, 
though above, it have the cold -that reigns in 
winter; yet beneath, the fubterraneal. heat 
makes the earth very warm. ‘This I fhall not 
wonder, if you look upon, as new and para- 
doxical; and therefore I fhall apply myfelf to 
the proof of it, and to convince you, I fhall 
not imploy the obfervations of chymifis and 
mineralifts, for fear you fhould fufpect them 
of ignorance or ‘defign ; but I will ufe only the 
authority of a learned phyfician, who, I 
think, was alfo a profeffor of mathematicks, 
who, in but too many points, is a ftout Peri- 
patetick, and who, above all this; profefies 
hinifelf to be an eye-witnefs of what he relates. 
This author then informs us,-that about the 
year 1615, he had a curiofity to vifit the 
mines of Hungary, and particularly to go down 
into the deep golden mine at Cremnitz; and 
that after he had defcended fourfcore or a hun- 
dred fathoms, he found it exceflively hot; 
though he had but a flight linen garment on 5 
and though he be a maintainer of Antiperifta- 


fis, yet he affirms, thatnotonly the overfeer and 


workmen of that mine, but alfo thofe of divers 
other mines, unanimoufly affured him, that that 
lower region of the eatth was all the year long 
very hot, and as well in winter, as he found 
itin fummer. So that it feems, in winter the 
heat of the fubterraneous parts lefs remote from 
the fuperficies, cannot be intended by the cold- 
nefs of the more internal parts of the earth, 
thofe parts being themfelves not always cold, 
but always hot, 7 
ELEuTHERIus. 37. But youmay, Car- 
meades, remember, that this very: author tells 
you *, that he found the fuprerrie region of the 
earth, as he calls it, which is that: next the air, 
exceedingly cold, both as he went down into 
the mine, and as: he came up again, and that 
he afcribes that coldnefs.to Antiperiftafis. 
CARNEADES, . 38. Right, but you may 
remember too, that. he relates-f, that it was in 
FyJy, and in very hot-weather, that he went 
Gown into the mine, and that, to avoid fouling 
his clothes, he put them off, and-'excthanged ' 
them for a light loofe linen garment, fuch as the 
diggers wore; and this himfelf mentions, as 
that which much: increafed the coldnefs he felt. 
So that if, befides this, we confider, that he 
defcended into a cooler place; with a body al- 
ready affected. with: the great heat which he 
elfewhere takes notice, that that feafon had gi- 
ven the outward: air, and perhaps' much heated 
by riding or walking tothe mine, we fhall not 
wonder, that..he: found the change-very fen- 
fible as he went-down. And wehalllefs won- 


exceffively hot; infomuch that he tells us, that 
the overfeer of the mine would not go back 
with him the fame way he came, but took a 
far fhorter, though it were a more dangerons 
way, caufing himfelf to bedrawn up ina per- 
pendicular grove; and réndering this reafon, 
that it was very unhealthy, ‘when one comes 
out of a place, where the diggers work naked, 
and where one is even melting into {weat, to 
make any long ftay in the fuperiour region of 
the earth. So that befides that this author, al- 
tho’ he maintains Antiperiftafis, yet he allows 
this upper region to be hot in winter, as well 
as cold in fummer; and confequently, that in 
winter it has not a cold region beneath, aswell 
as above it: which is enough to vindicate the 
thing, for which I firft alledged his teftimony. 
Befides this, I fay, tome, who, though I wil- 
lingly thank him for his narrative, am much 
more {wayed by what he relates, than by what 
he thinks; the matter of fact feems very fa- 
vourable to my opinion: for you fee, that I can 
juftly refer the cold he felt near the furface of 
the earth, to the deception of his fenfe, but the 
heat he felt within the bowels of the earth can- 
not be referred to the fame caufe; fince he 
tells us, that at the top of that great and per- 
pendicular grove, by which the mine-mafter 
was drawn up, thereafcended a plentiful fmoke, 
that was, even above the mouth of it, felt 
actually hot : and, befides his own confeffion, 
that the deep parts of the mine were more than 
{éémingly hot, I can draw further proofs from 
théefe two circumftances, that I’ have elfe- 
where met with, in his narrative; the one, 
that on the furface of the earth, it was then ex- 
ceffively hot; another, that the |] {moke, which, 
notwithftanding this heat, appearéd hot, had 
in its afcent paffed through four or ‘five hun- 
dred foot of a cold region of the earth, where- 
by it may well be fuppofed, to have been 
much infrigidated. ‘To thefe relations of the 
learned Morigus,- I will add, that, the archbi- 
fhop of Up/al affirms **, that in the year 1528, 
being-in Poland; he went to vifit thofe deep 
mountains, (as he terms them) whence they 
dig folid falt, and having deftended fifty lad- 
ders, found, in the deeper’ places, that the 
workmen were naked, becaufe of the heat. So 
that fuppofing the time of the year not to be , 
confidlerable in this cafe, it fetms by this. 
relation, that,‘ provided a maf defcends low. 
enough into the bowels of the earth, he will 
find it very hot, evén in places that wang 
thofe metals, or marchafites, or other like 
mineral fubftancts, by the action of faline' 
liquors, or exhalations, upon which you, Elez« 
therius, lave, I remember, fometimes fuf- . 


petted, that the heat’ obferved.in' mings may be 
produced. re 
39. I nave hitherto fhewn, that the heat’ 
of cellars and vaults in wintet has been very 
improperly, and now'l come’ to fhew, that.it 


der, that: he found the upper region of the 
earth, ashe calls it, more cold, when‘he came 
up again; fincey sbefides the toil of going to 
and: fro,..and afcending through narrow, low, 
and difficult paflagesy he came‘out of a place 
42) vay 4 ‘iv ‘owe .@ | | 7 eet : sees has | 
¥-——Capimus in- hana fadinam per gradus valile firittos profundé admodum defcendere,' per regionem terte frigidifimam, 
quam folis ueftibus metallicis opertus, mult frigidiorem fenft, &c. p.m, 130. _— ) mo 
J — In quam defcendi menfe ulio, gH any tempeltas pigebat calidifima, ficcifimague, Pim. 130. ‘=i. 2 
lt Bxhalatio are levior per ipfum pute afcenait magno impetu, in ejus fummitate adbuc fenfibibter salidaigle, eftate, Licet \ 
fupgemam terre regionem tunc-frigidiffimant 'permeat. Pag. 128. ‘See alfo page 25. © = ny, “4 
. Jn Polonia vero monges profundiffimi falis fant, prefertim in Vielifia &9 Rocha, ubi-videndi causd trin behfis Wealis, vidi 
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argentum ex mineri3 inexhauftis. Olaus Mag. lib. 13. p. 382. : 


An Examen of ANTIPERISTASIS. 


has been as unneceffarily afcribed to Antiperi- 
ftafis. For asthe air of thofe places is pro- 
tected from the greateft part of the adventiti- 
ous coldnefs, that reigns in the outward air, fo 
the fubterraneal air has a pofitive caufe of heat 
in winter, that it has not in fummer. For, 
as I formerly took notice, in fummer the pores 
of the earth, being dilated and opened by 
heat, the warm exhalations, that were wont 
to be mingled with mouift vapours in the bowels 
of the earth, are called out, and exhaled away. 
For as in the winter, the furface of the earth 
being hardened by froft, or the pores of it 
choaked up, or at leaft much obftruéted, the 
hot fteams, that, as [ lately proved by our 
French author’s teftimony (to which I could 
add that of eminent chymifts and mineralifts) 
do continually, and copioufly enough afcend 
from the warm region, or lower parts of the 
earth, are in great part detained and impri- 
foned in cellars, and other fubterraneal cavities, 
where confequently they produce fuch a heat, 
as to thofe, that come out of the cold air, may 
be very fenfible. And the rather, becaufe 
whilft men, by the coldnefs of the feafon, are 
more than ordinarily careful, to ftop up the 
paffages, at which the external air may get in, 
they do, though defignlefly, {top up the vents, 
at which the fubterraneous exhalations might 
setout. And to fhew you, that this laft cir- 
cumftance is not impertinently taken notice of, 
I fhall tell you, that a very grave author hav- 
ing occafion to mention cellars, relates it, asa 
practice in divers houfes of a town, where he 
had been, to keep vents in their deep cellars, 
which in the fummer were from time to time 
opened, partly to keep the places fweet and 
wholefome, and partly to let out the warm ex- 
halations, that would elfe hinder their liquors 
from keeping fo frefh, and well. And thefe 
{teams were affirmed to have been feveral times 
taken notice of, to afcend vifibly into the free 
air like a fmoke ; which feveral phenomena, 
and particularly what I formerly related of the 
hot fumes, that manifeftly afcended out of the 
great grove in the Hungarian mine, may keep 
us from thinking incredible. 

40. AnpD now, by what I have hitherto dif- 
courfed, I have made way for the folution ofa 
phznomenon, that is wont to be much urged 
in favour of Antiperiftafis ; namely, the fmoak- 
ing of water, that is drawn in frofty weather 
out of deep wells and fprings. 

— 41. Burt, firft, I muft advertife you, that it is 
improperly enough, that fome urge for Antiperi- 
ftafis {uch examples, as the ftrange {pring near 
the temple of Fupiter Ammon, which Lucretius 
and others have obferved to have been ex- 
‘ceeding cold in the day-time, and as hot at 
night: for, not now to examine, whether this 
{tory be not fabulous, or might not be afcribed 
to fome crafty trick of the idolatrous priefts, 
that had amind to impofe upon Alexander, 
as well as others, and procure an admiration 
to the place; I confider, that this, and other 
the like cafes, fuch as are the fprings mentioned 
Vou. Ii. 


in the iflands of Maldivia, by Pyrard(a French 
author, that was fhipwrecked, and lived long 
in thofe parts) muft be referred to the peculiar 
nature of the fprings, or fome other hidden 
caufe: fince, if the water of them were but o-- 
dinary, and the phaenomena were the effects 
of Antiperiftafis, it might juftly be expected, 
that the like fhould happen in all {prings, or 
at leaft in very many, which, that it does not, 
common experience fhews us. And I would 
fay, that this might be the cafe of the {pring, 
you mention out of Captain Fames’s voyage, 
(pag. 63.) but that befides, that he does not 
fay exprefly, that it was frozen in July, but 
only, that then it afforded him no water, 
which might happen upon divers other ac- 
counts: and befides, that it is manifeft, chat 
in far hotter countries, where the exceffive 
heat of the air might more intend the fubter- 
raneal cold, if Antiperiftafis could do it, there 
is no talk of any fuch degree of cold in fum- 
mer, as to freeze the fprings ; befides this, I 
fay, there feems to be, through fome miftake 
Or other, a contradiction in the relation itfelf, 
fince in the fame voyage, fpeaking of the fame 
month of December, he exprefly fays, that 
their well was then frozen up; fo, (pag. 58.) 
that digas deep as they could, they could come by no 
water. And he complains, on that occafion, of 
the unwholefomenefs of melted fhow-water. It is 
true, that he foon after mentions a fpring, that 
he found under a hill’s fide, which did not fo 
freeze, (pag. 59.) but that he could break the 
ice and come to it 3 but by his very fending far 
from his houfe to the fpring, it appears to have 
been a confequence, and therefore a proof, of 
the ufeleffnefs of his well in December; as his 
affirmation, that it continued all the year fo, 
as to be ferviceable, when the ice was broken, 
fhews, that the Antiperiftafis did not freeze it 
up in fummer, And having cleared myfelf of 
fuch a teftimony of this ingenious navigator, 
as would appear very illuftrious, if there had 
been no miftake about it, I fhall not fcruple 
to add, that the late publifher of the Latin 
defcription of Denmark and Norway informs 
us, that in or near that little Danith ifland 
Fiueena, wherein the famous Tycho built his 
Urant-Burgum, there is one {pring among ma- 
ny ordinary ones, that even in the coldeft win- 
ter is never frozen; which, fubjoins my author, 
does in thefe regions exceeding rarely happen 
tobe found. Olaus Magnus * alfo relates, that 
in another part of the King of Denmark’s do- 
minions, namely near Nidrofia, one of the 
chief cities of Norway, there is a lake, that 
even in that northern region never freezes. 
And the learned Fo/fepbus Acofta mentions t, 
that among a very great number of hot {prings 
to be met with in Peru, At the baths, which 
they call the baths of \Ingua, there is a courfe of 
water, which comes forth all hot and boiling ; and 
joining unto it there is another, whofe water 
is as cold asice. WHeadds, That the Ingua (or 
the Peruvian emperor) was accuftomed to tem- 
per the one with the other, and that it is a won- 
5 A der ful 
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wento, quod in mediis frigoribus nunquam congelatur. Lub. 2 
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derful thing to fee forings of fo contrary qualt- 
ties, fo near one to another. Thefe relations, 
as I was faying, I fcruple not to mention, 
though at firft fight they may feem to disfa- 
vour my caufe. For by thefe and fome others 
it may appear, that {prings may obtain very 
peculiar and {trange qualities, from the nature 
of the places whence they come, or through 
which they pafs, or from fome other caufes, 
that are as hidden from us, as the originals of 
thefe rare waters. And this being once proved, 
who knows what intereft fuch caufes, as we 
are ftrangers to, may have in fome phenome- 
na, that are wont to be wholly afcribed to the 
heat and cold of the fuperficial part of the 
sround, and what influence they have upon 
many other fprings (befides thofe above-men- 
tioned) fome of which, that are very deep, 
may rife from the warm region of the earth, 
where they may be affected by the place, as 
both thefe and others may be by mineral juices 
and fteams, (fuch, perhaps, as we know no- 
thing of ) though we well know, that fome of 
them, that are faline, without being at al] fen- 
fibly hot, will powerfully refift congelation. 
42. But having hinted thus much on this 
occafion, I fhall now proceed to confider the 
{moking of waters drawn from deep pla- 
ces in frofty weather; and fhew, that it does 
not neceffarily conclude fuch water to be 
warmer in winter, fince that effect’ may pro- 
ceed not from the greater warmth of the wa- 
ter in fuch weather, but from the greater cold- 
nefs of the air. For we may take notice, that 
a man’s breath in fummer, or in mild winter 
weather, becomes very vifible, the:cold ambi- 
ent airnimbly condenfing the fuliginous fteams, 
which are difcharged by the lungs, and which 
in warmer weather are readily diffuled in im- 
perceptible particles through the air. And I 
have obferved, upon the opening of iffues in 
fome men’s arms, that though no fmoke be vi- 
fible in fummer, it will be very confpicuous in 
exceeding fharp weather; though men’s arms, 
at leaft the external parts of them, feem to 
have lefs heat in frofty weather, than in fum- 
mer; fince in the former of thofe feafons, they 
are wont to be manifeftly more flender, the 
fiefhy parts and juices being condenfed by the 
coldnefs of the air. And though the infenfible 
tran{pirations, that continually exhale from all 
the parts of our bodies, are not wont to be vi- 
fible here, even in winter; yet in extremely 
cold countries, as Nove Zembla, or Charleton 
Ifland, thofe effuvia have been obferved, not 
only to be thickened, but to be turned into ice 
itfelf, fometimes within the feamen’s fhoes, 
And here in Egland, having not long fince 
imployed a labouring man to dig a deep hole 
in very frofty weather, two fervants of mine, 
that ftood by to fee him work, did both of 
them affure me, when they returned, that the 
fteams of his heated body were frozen upon 
the outfide of his waiftcoat, which, one of 
them,. whilft the other was about.to give me 
notice of it, inconfiderately wiped off. 
_ 43. Ann fince we fee, how faft the water in 
ponds and ditches waftes and, decreafes in 
fummer, there is no caufe to doubt, but that 
I 


it does then continually emit exhalations, as 
well; if not much more plentifully, than in ~ 
winter: which may be manifeftly confirmed 
by this, that in the fummer one fhall often fee, 
in the mornings or evenings, the face of the 
water covered with a mift or {moke, that rifes 
out of it. And I have fometimes taken plea- 
fure to fee this aggregate of exhalations ho- 
ver over the water, and make, as it were, an- 
other river of a lighter liquor, that conformed 
itfelf, for a confiderable way, to the breadth 
and windings of the ftream, whence it pro- 
ceeded, And I think it will be eafily granted, 
that the water in fummer-time is at leaft as 
warm at noon, when fuch exhalations are not 
vifible, as in the morning when they are, though 
the air be colder at this part of the day, than at 
that ; which obfervation gives us the true rea- 
fon of the phenomenon. 

44. Anp though, notwithftanding all this, 
it were made to appear, that in fome cafes, the 
{moking water of fprings may be really war- 
mer in winter than in fummer; yet a fufficient 
reafon of the phznomenon may be fetched 
from what I have already delivered about the 
detention of the warm fubterraneal vapours by 
the froft, and fnow, and rain, that make the 
earth lefs perfpirable in winter. 

45. Anp becaufe I know Themiftius will 
look upon a thing fo difagreeable to the vul- 
gar opinion, of the coidnefs of the whole ele- 
ment of earth, as a paradox; I will take this 
opportunity to add a further confirmation to 
what I have been faying. 

46.Anp firft, that therearifecopious and warm 
{teams from the lower parts of the earth, may 
be proved, not only by what I have already 
mentioned, touching the Hungarian mines, 
but by the common complaint of diggers in 
moft, though not inall deep mines, that they 
are oftentimes troubled, and fometimes en- 
dangered by fudden damps, which do frequent- 
ly {9 {tuff up and thicken the fubterraneaj air, 
that they make it not only unfit for refpira- 
tion, but able to extinguifh the lamps and 
candles, that the miners ufe, to give them 
light to work by. And I remember, that I 
have vifited mines, where having enquired of 
the diggers; whether thofe hot exhalations, that 
compofe their damps, did not fometimes actu- 
ally take fire within the bowels of the earth? 
I was anfwered, that in fome of their pits (and 
particularly in one, that they fhewed me) though 
not in all, they did ; infomuch that the exha- 
lation fuddenly kindling, would make a re- 
port at the mouth of the pit like a mufquet, or 
a {mall piece of ordnance, and the fame would 
actually burn off the hair, and {corch the fkins 
of thofe workmen, that did not feafonably get 
out of the pit, when the exhalation appeared 
to be near in.afcenfion, or did not nimbly fall 
down flat with their faces to the ground, till 
the flame was gone out. And one of thefe 
werkmen, that I afked, affirmed. himfelf to 
have been fevera] times, to his mo fmall trouble, 
fo burned, and that (if I much mifremember 
not) twice in one day. And it’ feems to me 
as well as to Morinus very probable, that thofe 
great quantities.of rain and fnow, and — 
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and (perhaps) fome other meteors; that are 
taken notice of in winter, may rather conlift 
of thefe fubterraneal fteams, than the yapours 
and exhalations attra¢ted bythe fun, (or at leaft 
may as much confift of the former, as the lat- 
ter.) For his heat is then very languid, and 
a¢ts upon the ground but during the day-time, 
which is very fhort, (whereas thofe meteors are 
generated indifferently at all hours of the day 
and night ;) and the fky is oftentimes, for many 
days together, quite overcaft with clouds, and 
the furface of the ground fo conitipated with 
froft, that it will fometimes freeze even in the 
fun-fhine : fo that it is not near folikely, that 
the heat of the fun, in the midft of all thefe 
difadvantages, fhoyld be able to elevate fo 
great a plenty of exhalations and vapours, as 
are requifite te compofe the rain, and fnow, 
and ftorms, that fometimes laft almoft all the 
winter, asthat they fhould be fuppliedby fubter- 
raneal {teams copioufly fent up from the heat, 
that continually reigns in the lower parts of 
the earth, and by traverfing the fea, and at 
other vents, get up into theair. 

47. To make out this, my formerly quoted 
French author (P. m. 136.) relates a very me- 
morable thing, that was told him by the matters 
of thofe mines in Hungary, (which are at leaft 
as deep as any that I remember I have feen 
or read of ) namely, that the miners were able 
certainly to foretel fooner than any other mortals, 
the tempefts and fudden mutations, that were 
to happen inthe air. For when they perceived 
by the burning; blue of their lights, and by 
other manifeft figns, that they could eafily take 
notice of in their grooves, that {tore of the 
tempeftuous damp (if I may fo call it) was 
afcending from the lower parts of the earth, 
though the fky above were clear, and the air 
calm; yet they could affuredly foretel the ap- 
proach of a ftorm, or fome other great alter 
ration in theajr, which would accordingly en- 
fue within no very long time after. And to 
confism this narrative, I fhall add, not only 
that it is agreeable to what I lately told you 
was afirmed tome by other mine-men, but 
that having enquired of a very ingenious phy- 
fician, who lived many years in Cornwall, (a 
country you know famous for tin-mines, {ome 
of which are infamous for thedamps that in- 
felt them) he told me, that divers of the ex- 
perienced fifhermen affured him, that often- 
times they did perceive fifhes fhinijng in the 
night, fometimes in one place, fometimes in 
another, which was fuppoted to be kindled by 
the fulphurcous and other fubterraneous exhala- 
tions ; and that, when they pereeiyed thofe fires, 
(efpecially if any number appeared in feveral 
places) thofe, that were well acquainted wath 
the coaft, would not continue leng out at fea, 
but rather quit an opportunity of catching fith, 
than not make feafonably to the fhore ;_ hav- 


* Qui vero in comitatum Zolienfem, dum aquas perfequimur, 
Famofum ob peffilentes expirationes, quibus aves fupervolantes, 


experimento, qui, &c. Pag. 74 


ing often obferved, and particularly this laft 
year, that bold and unexperienced mariners, 
by flighting thefe fore-runners of {torms, were 
in few hours fhipwrecked by them. 

48. To this [ fhall add, what happened 
fome years fince, upon the Irifh coaft, near a 
{trong fortrefs, called Duncannon, where divers 
of the fhips royal of Exy/and lying at anchor, 
in a place where they apprehended no danger 
from the wind, there feemed fuddenly to 
afcend out of the water, not far from them, a 
black cloud, in fhape and bignefs not much un- 
like a barrel; which mounting upwards, wasnot 
long after followed, as the moft experienced 
pilot foretold; with fo hideous a ftorm, as 
forced thofe fhips to go to fea again, and had 
like to have caft them away init. And this 
account was both written by the principal of- 
ficers of the fquadron to their fuperiours in 
England, and given, foon after it happened, 
by the chief of cthofe eye-witnefles (and parti- 
cularly by the pilot) to a very near kinfman of 
mine (well verfed in maritime affairs) that com- 
manded the Iand-forces in thofe parts, as a 
truth no Jefs known than memorable. 

49. AnD on occafion of what I was faying; 
about the eruption of hot fteams, in feveral 
parts of the earth, I now call to mind fome- 
thing, that I haye met with ina very imall, buc 
curious differtation, De gdmirandis Hungaria 
gquis ; whofe anonymous author I gather, trom 
fome paffages in the trac itfelf, to have been 
a nobleman, goyernour of S@res, and fome 
other places in Hungary, and to have written 
this difcoyrfe, both for, and to that inquifitive 
German Baron, Sigifmundus Liber, famous for 
the account he gave the world of the embaffy, 
whereon he was fent by the German to the 
Ruffian emperor, This anonymous, but noble 
writer, tells ys then, that in that part of Aun- 
gary, which he calls * Comitatus Zolienfis, there 
4s a gaping piece of ground, which does emit 
fuch mortal expirations, that ney fuffocate, 
not only cats and dogs, purpofely held at the 
end of lone poles over the elefr, but kill even 
birds, that attempt to fly over it. And in o- 
ther places of the fame tract, I have met with 
many other relations, which if I had time to 
make a particular mention of, would much 
countenance what I have been lately faying : 
but though I pretermit feveral other inftances, 
I cannot but take efpecial notice of one, which 
(together with what I lately mentioned to have 
happened near Duxcannon) may make it pro- 
bable, that not only under the furface of the 
dry sreund, put in that part of the terreftrial 
globe, that is covered with water, there may 
arife fteams, (and confequently exhalations ) 
actualy, and that confiderably hot. For 10 
one + place he takes notice, that, not far from 
the well-known city of Bugg, there is a hot 
Spring (which they call Purgatory) which the 
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waters of Danubius itfelf are not able to keep 
from being hot : nay, within the very banks, 
betwixct which that great river runs, there boil 
up hot fprings, where thofe, that will go deep 
enough into the water, may commodioufly 
bathe themfelves. And * elfewhere {peaking of 
the river [/froganum, in the fame county, he 
adds, that not only the banks of it, but within 
the very river itfelf, one may difcover hot 
fprings, by removing the fand at the bottom 
with one’s feet. To this I fhall add, that hav- 
ing heard of a ditch in the North of England 
(in fome regards more ftrange, though lefs 
famous than the fulphureous grottanear Naples) 
whence not only fubterraneal iteams, but thofe 
1o fulphureous, as to be eafily inflammable, did 
con{tantly and plentifully afcend into the air, 
] had the curiofity to make enquiry about it, 
of the minifter of the place, (a very learned 
man, and converfant in mines) who then hap- 


«pened to be my neighbour, and he attefted the 


truth of the relation upon his own knowledge. 
And it was confirmed to me by a very inge- 
nious gentleman, who went purpofely to vifit 
this place, and found it true, that alighted can- 
dle,orfome fuch actual burning body being held, 
where this exhalation iffued out of the earth, 
would kindle it, and make it actually flame 
for a good while, and (if I mifremember not) 
as long as one pleafed. And as this place was 
but a few years fince taken notice of, fo there 
may be probably very many others, yet undif- 
covered, that may fupply the air with ftore 
of mineral exhalations, proper to generate fiery 
meteors and winds, I remember, that having 
lately afked an inquifitive gentleman, that is a 
great fearcher after mines, whether he did not 
obferve fome meteors near thofe places, where 
he is moft converiant ? he told me, that it is 
very ufual in fome of them, to fee certain great 
fires moving in the air, which in thofe places, 
diggers, becaufe of fome refemblance (real or 
imaginary) are wont to call dragons. [And 
the Ruffian emperor’s phyfician, you were 
{peaking of, informed me a while fince, that he 
had, not long ago, obferved in winter a river 
in Mufcovy, where, though the reft of the fur- 
face was frozen, there was a part of it neara 
mile long, that remained uncevered with ice, 
which probably was kept from being generated 
there by thofe fubterraneous exhalations, fince 
he fays he faw them afcend up all the way like 
the fmoke of an oven.] And in cafe the mat- 
ter of fact delivered by Olaus Magnus + be true, 
concerning the ftrange thaws, that fometimes 
happen, with terrible noifes in the great lake 
Veter, thofe wonderful phznomena may not 
improbably be afcribed to the afcent of great 
{tore of hot fubterraneal fteams, which fud- 
denly cracking thick and folid ice in many 
places at once, produce the hideous norfes, and 
the hafty thaw, that he {peaks of. And this 
fufpicion may be countenanced partly by this 


* Neque in vipa tantum eruuntur Calide, fed etiam intra amnem, fi funaum ejus peaibus fuffodias. 


circumftance, that before thefe fudden thaws, 
the lake begins with great noife to boil at 
at the bottom ; and partly by what is related 
by a more authentick writer, I mean that learn- 
ed traveller the Jefuit Martinius, who wit- 
neffes, that at Peking, the royal city of China, 
it is very ufual, chat after the rivers and ponds 
have continued hard frozen over, during the 
winter, the thaw is made in one day ; which, 
fince the freezing of the waters (as he tells us) 
required many, makes it very probable, that 
the fudden thaw is effected (as he alfo inclines 
to think) by fubterraneal fteams, which I may 
well fuppofe to be exceeding copious, and to 
diffufe themfelves every way to a very great 
extent, fince they are able fo foon to thaw the 
rivers and ponds of a large territory, and that 
(which makes mainly for my prefent purpofe) 
beginning contrary to vulgar thaws, trom the 
bottom upwards, 

50. Anp having thus manifefted, that the 
Jower parts of the earth do fend up great ftore 
of exhalations and vapours to che upper parts, 
it will be obvious to conceive, that as in divers 
places of the terreftrial globe, thefe {teams ger 
into the air, either by the advantage of finding 
vents, fuch as thofe I have already mentioned, 
or by growing copious enough to force them- 
felves a paflace; fo in moft other places, 
where the afcending fteams find no commo- 
dious vents, or are too faintly driven up ta 
gain themfelves a paffage, they muft be re- 
preffed or detained beneath the furface of the 
earth, which has its pores in winter ufually 
choaked up with fnow or rain, or its furface 
conftipated and hardned with ice or froft: fo, 
that thefe exhalations being pent up, and re- 
ceiving frefh fupplies, from time to time, 
from beneath, it were no wonder, if they 
fhould fomewhat warm deep cellars and wells, 
where they are thus detained; and therefore 
our hufbandmen do not fpeak altogether {fo 
improperly, when they fay, that the fnow 
keeps the ground warm. And I remember, 
that Dr. Smith, the learned Englifh Ambafia- 
dor into Mofcow, makes it to be one of the 
principal reafons of the great fertility, he juftly 
afcribes to the country thereabour, that dur- 
ing almoft all the winter, the ground is toa 
great height covered with fnow ; which does 
not only inrich it by the fertilizing falt, which 
the earth gains from the fnow, when that comes 
to be melted, but does alfo contribute to its 
improvement, by choaking up, or obftructing 
the pores, at which the nitro-lulphureous, and 
other ufeful corpufcles, that are tent up by the 
fubterraneal heat, would eafily get away. And 
left, Gentlemen, you fhould think, that it is 
only by the ratiocination, that I conclude, that 
there is really great ftore of warm fteams de- 
tained under ground in the winter; I fhall add 
this fenfible obfervation, received from the 
Ruffian emperor’s phyfician already often 

mentioned, 
Cale autem mmodice, 
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mentioned, by whom I have been affured, that 
about Mufcow, where the furface of the ground 
is far more conftipated in winter, than it 1s in 
thefe parts, and where they are wont to keep 
their cellars*much clofer, the fubterraneous ex- 
halations being hindered to fly abroad, will in 
ume multiply fo faft, that he affures me, that 
upon the unwary opening of the doors of cel- 
jars, that have been long kept fhut, there 
would fally out a warm {moke, and very thick, 
almoft like that of a furnace, and fometimes 
ehe fteam, that iffues out, will be fo grofs and 
plentiful, that it has brought men into danger 
of being fuffocated by it. 

51. AND now, gentlemen, having fhewn, 
that though experience be fo confidently ap- 
pealed to by the maintainers of Antiperiftafis, 
yet fhe hasnot hitherto afforded them any thing, 
that much favours their caufe; itremains, that 
I fhew, that fhe bears witnefs againft it. For 
befides that fome paffages of my late difcourfes 
do really contain phenomena, that not only 
do not favour Antiperiftafis, but may juftly be 
imployed as experiments againft it, I fhall ex 
abundanti (as they fpeak) prefent you with 
fomething, which I neceffitated experience to 
fupply me with, that feems exprefly to over- 
throw it. 

52. I Micur urge againft thofe, who, 
though they begin to be afhamed of the doétrine 
of the fchools, would eftablifh an Antiperiftafis 
upon the account of what they call a fuga con- 
trarii, that the very inftance they are wont 
to bring for their opinion, may be retorted 
upon them, For when they tell us, that in 
winter, the heat, to fly the cold of the exter- 
nal air, retires itfelf into the lower parts of the 
earth, and there harbours in cellars and wells, 
as may be proved by the fmoking of water 
drawn from deep wells, which argues its heat, 
the vapours, which fly away, being, as vapours, 
hot in comparifon of the outward air; we may 
eafily anfwer, by demanding, why, if the heat, 
that was harboured in a fmoking bucket of 
water, have the wit or inftinct to fly from its 
contrary, it does not in the bucket, as it is faid 
todo in the well, retire it felf as far as it can 
from the furrounding cold of the ambient air ; 
but inftead of retiring to the innermoft parts 
of the water (thofe being remoteft from that) 
it needlefly flies abroad, with the vapours it ex, 
cites, and does, as it were, of its own accord 
caft it felf into the arms of the eneimies it fhould 
fhun, And indeed what Ijuft now mentioned 
to you, as related to me by Dr. Sam. Collins, 


the great duke of Mu/covy’s phyfician, does. 


fuffictently manifeft, that the caufe, why the 
corpufcles, that keep cellars warm, abide be- 
neath the furface of the earth in winter, is not 
that they fly the cold as their enemy, but that 
they are pent up beneath the ground; fince, 
when vent is given them, they immediately 
ruth into che open air, without fearing the cold 
even of Rufia in the very midft of winter. 

63. BuT I fhall prefs chis no further, but 
rather add, that the doctrine of Antiperiftafis 
is as little beholden to the following experi- 
ment, which I fometimes tried, in order to 
the difabufing fome abetters of Themitins. I 

Ve LI. ° 


took then an iron-rod, of about the bignefs of 
a man’s finger, having at one end of it a very 
broad and thick piece of iron (fhaped almoft 
like a f{pattule) that the quantity of thé matter 
might, upon the ignition of the iron, make the 
heat very confiderable: then having cauled this 
thick end to be made red-hot in the fire, and 
having fuddenly quenched it in cold water, I 
could not perceive, that the other end of the 
rod, by which it was wont to be held, did at all 
growfenfibly hot, as afavourer of Antiperiftafis 
would have expected it fhould do to a very 
high degree, as prefuming, that the innume- 
rable particles of heat, that {warmed in the 
compact body of the red-hot part of the iron, 
mult, to fly the cold of the water, retire in 
throngs towards the other extreme of the iron, 
and make it exceedingly hot. And left any 
pre-exiftent warmth fhould hinder me from 
perceiving an increafe of heat, in cafe any were 
produced in the handle of the iron, I cauled 
it the next time the trial was made, to be kept 
in cold water; and yet even then, the immer- 
fion of the broad and candent end into the 
cold water brought as little of fenfible heat to 
the other end, that Iheld in my hand, as it 
had done the time before; and having caufed 
the experiment to be tried by another, the ac- 


count I received was, that it fueceeded with 


himy, as it had done with me. 

54. Bur this is not the main thing, gentle- 
men, that I intend to acquaint you with, there 
being an expedient, that I purpofely devifed to 
make one experiment, more confiderable a- 
gainft Antiperiftafis, than are the feveral mif- 
taken obfervations of the Peripateticks to e- 
{tablith it. 

55. I Toox then a good fealed weather- 
glafs, twelve or fourteen inches long, furnifhed 
with good {pirit of wine, and having pro- 
vied an open-mouthed glafs of a convenient 
Shape and fize, and filled it but to.a due height 
(that ic might not afterwards run over) with 
‘common water, I foordered thie matter, thatthe 
ftem of .the thermofcope being fupported by 
the cork, into which by. a perforation or flit 
it was inferted, when the glafs was ftopped by 
the cork, the whole ball of the thermometer 
was immerfed in the water, that filled the 
wide-mouthed glafs, and did no where touch 
either the bottom or the fides of the glafs, fo 
that the ball or bubble was every way furroun- 
ded with water. The inftrument being thus 
prepared, we obferved at what {tation the am- 
bient cold water had made: the tincted {pirit 
reft in the {tem of the thermofcope ; and then 
having provided a fit proportion of warm 
water in 4 commodioully fhaped veffel, I re- 
moved the inftrument into it, and placed it 
fo, as that the external warm water reached to 
aconvenient height on the outfide of the open- 
mouthed glafs: but though I carefully watched, 
whether the heat of the external water would 
increafe or ftrike inwards the cold of that 
water, which did immediately incompafs the 
ball of the weather-glafs ; yet I perceived no 
{uch matter, the tincted {pirit in the ftem keep- 
ing ‘its {lation (without finking benéath it) 
till the heat, after a while, having by de- 
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ores being diffufed through the formerly cold 
water, by the intervention of that now warmed, 
the tin@ed {pitits in the thermometer began to 
afcend. | 

56. Anp to reduce the other part too of 
the doétrine of Antiperiftafis, to the determi- 
nation of an experiment, the fame thermo- 
{cope was placed in the fame wide-mouthed 
glafs juft after the former manner; only in- 
ftead of the cold water, that, which immedi- 
ately furrounded the glafs, was warm ; and 
when the warmth had impelled up the tincted 
fpirit, till its afcent began to be very flow, I 
immerfed the inftrument to a convenient depth 
in a veffel, that contained highly refrigerated 
water, mingled with divers pieces of ice. But 
natwithftanding my watchfulnefs, it did not 
appear to me, that the water, that did imme- 


diately encompafs the ball of the weather-glafs, 
was at all increafed or intended, by that li- 
quor’s being befieged by water exceeding cold; 
for the languid motion of the tincted {pirit 
upwards was not hereby fo much as fenfibly 
accelerated, (as it muft have been confiderably, 
if the heat of the internal water had been fo 
augmented, or ftruck inwards by the cold of 
the external, as the {chools doctrine would have 
made one expect) but rather the afcent was, by 
the chillingnefs of the contiguous water, quick- 
ly checked, and the formerly afcending fpirit 
was foon brought to fubfide again. And to 
give myfelf the fuller fatisfaction about fome 
of the chief phenomena of this, and the for- 
mer experiment, I had the curiolity to obferve 
them more than once, 
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A fceptical Confideration of the beat of cellars in winter, and their 
coldnefs in fummer.. 


, HE foregoing difcourfes of Carneades 
feem to have fufficiently fhaken the 
da —_ foundations of the vulgar doctrine of 
Antiperiftafis, fo far forth a8 it is fuperftruct- 
ed upon the vulgar obfervations and phzno- 
mena, whereon men are wone to build it; 
and it feems to have made it alfo highly pro- 
bable; that in cafe fome of the examples wont 


to be produced in favour of Antiperiftafis 


fhould prove hiftorically true, yet thofe phz- 


nOdmena may, more congruoully to the wonted ° 


prdceedings of nature, be explicated by the de- 
tention of calorifick or frigorifick corpufcles, 
by the operation of the extefrial cold or heat, 


than to a certain inexplicable f¢lf-invigoration, | 


which is commonly ‘propofed in’ fych a way, as 
invefts inantmaté bodies withthe prerogatives 
of free agents. But though Carzeades his ad- 
vérfaries feem not to have well made out the 
hiftorical part of the received doctrine concern- 
ing ‘cold; yet upon an impartjal furvey of 
what has been alledged’ on both fides, I freely 
confefs, that to me fome of the matters of 
fact thémfelves feem not yet fo cledrly deter- 


mined as ¥ could wifh: for as to the obvious © 


phéenomena, that nature does, as it were, of 
her own accord prefént us, they feem to have 


béen but perfunttorily confidered, and our fenfes ° 


only béing the judges of them, we may eafily, 
as Carneades atgues, be impofed upon by the 
unheeded 'predifpofitions of our organs, And 
as for contrived and artificial éxpériments, 
there fcatce feem to have been any made fit to 
clear the difficulties, that invite me to fufpend 
my judgment, as, to the grand queftion (or 
fgét) whether cellars, and other fubterrancous 
places, be really hotter in winter than in fum- 
mer. 

Fr is true, that T have fcarce met with any 
point, wherein the modern fchoolmen feem to 


3. 


a 
a 


have fo much confulted nature, as in this of 
Antiperiftafis, For enquiring what has been 
written of that fubjeét, that may either con- 
firm or oppofe what has in the precedent dia- 
logue been. delivered about Antiperiftafis; I 
found, that the curioufnefs and importance of 
the fubject have made two or three of thofe 
writers lefs negligent than I fufpected. But 
though I have lately met with in them an ex- 
periment or two, that feem cogently to evince, 
i do not fay ari Antiperiftafis' in the fenfe of 
the fchools, but that fubterraneal places are 
really hotter in winter than in futmmmer, yet I 
muft for a while longer.continue my fufpen- 
fion of. judgment, ‘ which that even fuch per- 
fons, as are circumf{pect themfelves, may not 
think unreafonable;, I will briefly fubjoin the 
grounds of my fcepticifm about this matter. _ 

First then, the learned Jefitit Zucchius, who 
is wont to be far more induftrious than other 
Ariftotelians (and on fome fubjects is careful to 


propofe experiments, though he be not fo clear 


and happy in expreffing his thoughts) affures 
us fomewhere, that having kept a good fealed 
weather-glafs, for three years together, in a 
good cellar, he found the water to rife by the 
coldnefs of the ambient air in the fummer, and 
to be depreffed by the rarefaction of it in the 
winter; which feems undeniably to infer, that 


whatever be thé reafon of it, the heat in fub-' 


terraneal places is indeed greater in winter than’ 
in fummer. And another recefit {choofman, 
who, as I arn told, is of the fame order, 
though the learned man publithed his little 
book under one of his difcrple’s names, affirms, 
that he found bya weather-glafs, that a well 


at the place, where he lived, was colder in fum- 


And thefe affer- 


mer, and hotter in winter. 


tions of Zucchius, and the other Jefuit, do, ¥- 
confefs, reftrain me for a while from yielding a 


fll 


and their Coldnefs in Summer. 


full affent to what Carnéades hath delivered, as 
to the matter of fubterraneal cold and heat. 
But on the other fide, I am not hitherto re- 
duced by thefe experiments, to declare with 
his adverfaries againit him, becaufe of the fol- 
lowing fcruples, 

First then I confider, that it is not univer- 
fally true, which is wont to be indefinitely af- 
firmed, and believed, that cellars and other 
fubterraneal places are hotter in winter than in 
fummer. For the inftances produced by Gar- 
neades feem plainly enough to manifeft the 
contrary, and my own obfervations made in a 
cellar with a fealed weather-glafs do keep me 
from diffenting, from Carneades as to that point. 


I would therefore make a diftin&tion of fubter- - 


raneal places; for fome are deep, as the beft 
fort of cellars ; others deeper yet, as the Hun- 
garian mines, mentioned by Carneades out of 
Morinus ; and fome again are but fhallow, as 
many ordinary cellars and vaults : of thefe three 
forts of fubterraneal places, the deepeft of all 
do not, as far as the authority of mineralifts 


above alledged may be relied on (for Iam yet 


inquiring further) grow hot and cold according 
to the feveral feafons of the year, as the vulgar 
doctrine of Antiperiftafis requires, but are con- 
tinvally hot: the fhallower fort of fubterraneal 
places, though by reafon of their being fenced 
from the outward air, they are not fo fubject 
to the alterations of it, whether to heat or cold, 
as open places are; yet by reafon of their vici- 
hity to the furface of the earth, they are fo far 
affected with the mutations, which the out- 
ward air is liable to in feveral feafons of the 
year, that in winter, though they be warm in 
refpect of the colder ait abroad, yet they are 
really (at leaft fome of them) as far as I have 
tried, colder in very cold weather, and lefs cold 
in warm weather. And in this opinion I am 
confirmed by two thmes ; she one, that having 
purpofely inquired ef the Poloman nobleman 
mentioned by Carneudes, whether he had ob- 
ferved in his country, in fharp winters {mall 
beer would freeze in cellars, that were not very 
deep, but would continue fluid in thofe that 
were, he afitzred me he had taken notice of it: 
Fhe other thing is the confeffion of the anony- 
mous Jefuit lately mentioned, who acknow- 
ledges, that he found but little difference be- 
tween the ternperature of the water in the well 
he exartiinéd in farmer and in Winter, though 
it were a confiderably deep one; and adds a 
while after, that at Florence, where the fub- 
terrdnéal vaults ate fhallower, the air is ob- 
ferved to be colder fn winter than in fummer, 
though at Rome, in their deep cellars, the 
contrary has been found, So that the lower- 
mroft fort of fubtetraneal cavities being, for 
alight appears, perpetually hot, and the upper 
or fhallower fort of them being colder, not 
hotter in cold weather than it is in warm, it 
is about the temperature of the middle forts 
of them, fuch as are the deeper and better 
cellars, that the queftion remains to be deter- 
mined. And thus much of my firft confide- 
ration. 

Tue next thing I fhall offer to be confidered 
is this; that it is not fo eafy a matter, as even 


philofophers and mathematicians may think it, 
to make with the wéather-glaffes hitherto in 
ufe, an experiment to our prefent purpofe, 
that fhall not be liable to fome exception, efpe- 
cially: if the cellars or wells, where the obfer- 
vations are to be made, be very deep. For 
the gravity of that thick and vapid fubterra- 
neal air, and the greater preffure, which the 
air may there have, by reafon of its preffing, 
according to an atmofpherical pillar lengthened 
by the depth of the cellar or well, may, in 
very deep cavities, as well alter the height of 
the water in common weather-glaffes, .as heat 
and cold do, and fo make it uncertain, when 
the mutation is to be afcribed to the one, and 
when to the other ; or at leaft very difficult to 
determine diftinétly, what fhare is due to the 


5/2 


preffure, and what to the temperature of the - 


air. And this uncertainty may be much in- 
creafed by this more important confideration, 
that not only in places, where the heights of 
the atmo{pherical cylinders are differing, the 
prefiures of the air upon the ftagnant water in 
the weather-glaffes may be fo too, but even in 
the felf-fame place, the inftrument remaining 
unmoved, the preffure of the atmofphere may, 
as I have often obferved, haftily and confide- 
rably alter, and that without any conftant and 
manifeft caufe (at leaft that I could hitherto 
difcover ;) fo that the erroneous eftimate, that 
may be hereby fugeefted of the temperature 
of the air, can i{carce poffibly be avoided; with- 
out the help of a fealed weather-glafS, where 
the included liquor is fubject to be wrought 
upon by the heat and cold, not preffure of the 
air. So that to apply this to Zucchius his expe- 
rirnent, unlefs he had been aware of this, and 
unlefs I knew, that he had divers times made 
his obfervations; with the affiftance of a fealed 
weather-plafs, it may be fufpected, that he 
might accidentally find the water in his com- 
mon weather-glafs (for fuch a one it appears 
he ufed, as probably knowing no other) to be 
higher, when he looked on it in fummer, 
than when he looked on it in winter, not be- 
cafe really the fubterraneal air was colder in 
the former feafon, than in the latter, but be- 
caufe the atmofphere chanced then to be hea- 
vier, And when I remémber, in how few hours 
I have fometimes, and that not long fince, 
obferved the quickfilver, both in a good baro- 
meter, dnd even in an unfealed weather-glafs 
furnifhed with quickfilver, to rife almoft aninch 
perpendicularly, without any manifeft caufe pro- 
ceeding from cold; I cannot think it impoffible, 
that in long weather-glaffes furnifhed only with 
water, or fome fuch liquor, the undifcerned al- 


See the fe- 


terations of the atmofphere’s preflure, may Pror cong oye; 


duce very notable ones in the height of the 
water in fuch inftruments. 
that a jealous man might fufpect. For Zucchius 


minary ai {~ 
But this is not all, courfe, that 
accompa- 
nies the 


having, for aught appears, made his obferva- 2734), o¢ 
tions but in one place, we are not fure, but that co/¢. 


may be one of thofe, whereof there may be 
many, on which fubterraneal exhalations have 
a peculiar, and not languid influence ; as Car- 
neades has towards the clofe of his difcourfe 
made probable, out of the relations of Olaus 
Magnus, and Martinius, touching the orn 
an 
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and fudden thaws, that fometimes begin from 
the bottom, and thereby argue their being pro- 
duced -by copious fteams, that afcend from the 
lower parts of the terreftria! globe ; which may 
be further confirmed by what he formerly noted 
of the fudden damps, that happen in many 
mines. But that, which is of the moft impor- 
tance about our prefent Inquiry, remains yet 
to be mentioned ; which is, that having had 
the curiofity to inquire, whether no body elfe 
had made experiments of the fame kind ; I 
find, that the leamed Maignan had the fame 
curiofity, that Zacchius had, but with very dif- 
fering fuccels ; and therefore, though this in- 
quifitive perfon do admit, in his difputation 
about Antiperiitafis, a notion, that I confefs I 
cannot approve, (fince to afcribe, as he does, 
a fuga contrarii * to cold and hot fpirits, 1s, 
in my apprehenfion, to turn inanimate bodies 
into intelligent and defigning beings ;) yet he 
does juftly and rationally reject, with Carneades, 
the vulgar doctrine of Antiperiftafis, and con~ 
firms his rejection of it by two experiments. 
For firft, he fays, that he found with a ther- 
mometer, that when in winter acold northerly 
wind froze the water without doors, it was no 
lefs cold in wine-cellars, than it was at the 
fame feafon, and at the fame hour of the day 
in his ftudy, only the paper-fhuts of his win- 
dow, that regarded likewife the North, being 

ut to, And though, if he had faid nothing 
elfe, 1 fhould have fufpected, that this might 
have proceeded from the fhallownefs of the 
cellars he made his trial in; yet he prevents 
that fufpicion, by taking notice in one claufe 
of his relation, that the cellars were of the 
very beft of their kind, in which in fummer the 
greateft cold was wont to be felt. But his 
next experiment is yet more confiderable, 
which I fhall therefore deliver in his own words 
that follow: Lxpertus ego fum ({ays he) ther- 
mometro fidelifimo, FS a precedente hyeme in fe- 
quentem aftatem prorfus invariato, inftrutto 
etiam tali aqua, nempe in hoc ipfum ex prefcripto 
Trebellit, ita comparata, ut non exbaletur, neque 
minuatur ; expertus (inquam) fum in fupradiétts 
optimis cellis vinariis maximum, quod ardentif- 
fima aftate fuit, frigus non adequaffe illud, quod 
ibidem erat brumali tempore, ut dixi in fupe- 


riori experimento, fiquidem in tubo vitre: ther= 
mometri quatuor circiter palmos longo, &P ix 
offo gradus graduumque minuta divifo, equa 
hyeme afcendit ad gradus 7. cum femiffe, eftate 
autem vix gradum fextum fuperavit, cum tamen 
ad fenfum multo magis vigeret frigus iftud e- 
ftivum. 

Tuus far this learned, as well as refolute 
author, who feeming, by the mathematical part 
of his Per/peftiva Horaria, to be an accurate 
and induftrious maker of obfervations, we may 
oppofe this newly-recited experiment to that of 
ZLucchius, which it flatly contradicts: and 
therefore fince the depth of the cellars is of 
great moment in experiments of this nature ; 
{ince alfo the particular parts of the place or 
foil, where the cellars or other cavities happen 
to be, may, in fome cafes, not be inconfide- 
rable ; and fince laftly, neither Zucchius or 
Maignan {eem to have been aware of the differ- 
ing weights of the atmofphere, in the felf-fame 
place, (as not having feen the XVIIIth of our 
Phyfico-mechanical Experiments, before which 
I never faw nor heard of any thing publifhed, 
or otherwife written to that purpofe) I hope I 
fhall be excufed, if I retain fome fcruples about 
the hiftorical queftion I have been confidering, 
till the experiment have been carefully made, for 
a competent {pace of time in feveral places, and 
that not with common weather-glaffes (like 
thofe ufed by my two learned authors) wherein 
the liquor may be made to rife and fall by the 
differing gravities of the air, but with fealed 
thermofcopes, wherein the alterations may more 
fafely be fuppofed to proceed only from its heat 
and cold. 

And to conclude, fince Carneades has {pe- 
cioufly enough anfwered the other obferva- 
tions, that are wont to be produced in favour 
of the Ariftotelian Antiperiftafis, if Maignan’s 
relation be better warranted by future experi- 
ments, than that of Zucchius, it will very much 
disfavour the whole doétrine itfelf, which feem- 
ing to have been devifed, but to give an ac- 
count of the phznomena, to which it is wont 
to be applied, confidering men will be but little 
invited to imbrace it, if the matter of fact be 
as little certain, as what is propofed in the hy- 
pothefis is intelligible. 


‘* My backwardnefs to admit a fuga contrarii may be fomewhat confirmed by what I lately learned from the Eng- 


lif, extraordinary ambaffador (the ear] of Carlie) into Rufia, newly returned thence. For meeting the other day 
with an opportunity of asking his lordfhip a few queftions (which he was pleafed to anfwer with his wonted civility) 
about the cold in Mufcovy; 1 was informed by one of his anfwers, that his excellency had there the curiofity to Hie 
ferve fome bottles of choice and rong wine, that were vehemently frozen, and the opportunity to take notice, that 
the liquor was quite congealed throughout, and turned into folid ice: whence he rationally inferred, that the fpiriru- 
ous parts of wine did not in thefe bottles (for aught he acknowledged, that in greater veflels, that may fometimes hold 
true, which is faid of the production of {piritof wine by congelation) retire tothe centre, and remain there unfro- 
zen. Andhis lordfhip ingenioufly purfued the experiment, and confirmed the conjecture, by caufing the ice to be 
taken out of the broken bottles, to be thawed by degrees into feveral veffels, by shits means he found, that the li- 
fee afforded by the exterior parts of the refolved ice was very little, if a lefs trong, thanthat, which was obtained 
rom the internal parts of the fame ice. From which obfervation Carneades would argue, that at leaft it is not univer- 
fal, but in particular cafes, and therefore probably by accident, or upon particular accounts, that the concentration 
of the fpirits of liquors is confequent upon being expofed to cold. 
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ADVERTISEMENT. 


"3A ELE author of the following difcourfe 
i intending it fhould make a part of cer- 
tain confiderations upon the four famous hypo- 
thefes, or opinions, of the Nature and Caufe 
ef Cold; which (confiderations) he thapgtt 
fir to referve for the latter end of the hiftory: of 
‘that quality, was invited to fupprefs ic ever 
fince the former part of the year, that preceded 
the laft, And though this difcourfe, (both for 
sother reafons, and becaufe he found it more 
ready and finifhed, than fome other papers, 
that belonged to the fame part of: the newly 
mentioned hiftory) cqmes abroad unaccompa- 
nied; yet he judged it not amifs, to intimate 
thus. much, that the reader may be informed, 
upan whatacequnt Mr, Hobbses’s opinions come 
to be examined in an hiftorical treatife; and 
yay not wonders either to find, that divers 
paflages of it are omitted, that are unfavour- 
-ghle enough to Mr. Hodtes’s doQrine, or to 
-macet with ina dyfcourfe poftponed to the Fi- 
Story af Gold fame experiments, that feem to 
Cold does to.ms, I confefs, ap- 


I. 
M pear fo inconfiderately pitched 


ypon, and fo flightly made out, that I fhould 
pot think it merited, efpecially in an hiftorical 
-preatife, a particular or ferious examination, 
but that in propofing it, he foruples not to talk 
£0 Jhis readers of his demonftrations ; and the 
preference he is wont tq give himfelf above the 
eminenteft, as well of modern as of ancient 
writers, hag had no {mall effect upon many, 
who not knewing, how indulgent fome awriters 
are want to be to the iffues of their own brain, 
as fuych, are apt to miftake confidence for evi- 
-denee, and may be modeft enough to think, 
fhat their not difcerning a clearnefs jn his ex- 
Plications and reafonings, is rather a fault of 
thejg underftandiags, than of his doétrine. 
Mr, Habées delivers his thegry in the feven firft 
articles of the 28th chapter of the fourth part 
of his elements. But becaufe the whole dif- 
eourte j6 tog Jeng to be here tranfcribed, and 
becgufe in the 2d, gd, and ath fectigns, thas, 
which he treats off is the generation of yinds, 
; 2nd, that which he handles in she ath, is the 
AoveR of a bard body 5 we gay lafely leave 
out hole four ieétions, efpecially fince, though 
.there be in them divers things about the mo- 
tion of the fan, and other matters, that are 
more fizengly affected than proved, yet his 
Maz. I. 


.R:- Hobbes Theory concerniag 


argue it to have been written before they were 
eaft into the erder, wherein they now appear, 
To this I have nothing to add, but that where- 
as throuch hafte the fcheme referred to in the 
long citation out of Mr. Hobdes’s has nat-been 
added to the others, that belonged to this 
beok, I am not much troubled at the omif- 
fion (as alfo that in other quotations the place 
is not always as well mentionéd as the words,) 
beeaufe, that if any fhall be found, that after 
having confidered, what I urge againft the 
(great, but imaginary) intereft, Mr. Hobbes 
would aferibe to winds (whether he explicate 
their caufes rightly er not) in the production of 
leffer degrees of cold, but. (how improbably 
foever) of congelatign itfelf, fhall think the 
fight of that fcheme of any importance ; this 
learned man’s book, De Corpore, is in fo many 
hands, that any reader fhall defire it, may 
yery eafily have an opportunity to confule the 
fcherme in the particularly cited place. 


doftrine tending but to fhew, how the winds 
are generated, though it were granted, would 
make but very little, if any thing at all, towards 
the evincing of his theery about, cald. 

2, Anp that we may not be fufpected to in- 
jure his opinion or his arguments, we will, 
theugh the citation will be fomewhat prolix, 
firft recite them, as himfelf delivers them in 
thofe three fections, that treat immediately of 
eeld, and then we will fubjein our animadver- 
fions on rhem. | 


g. [Tress things, fays ke, being premifed, src. 6. 


I fhall fhewa poffible caufe, why there is greater 
cold near the pole of the earth, than further 
from them. The motion of the fun between 
the tropicks, driving the air towards chat part 
of the earth’s fuperficies, which is perpendicu- 
lar under it, makes it {pread itfelf every way ; 
and the velocity of this expanfion of ‘the air 
grows greater and greater, as the fuperficies 
of the earth comes more and more to be {trait- 
ned; that is to fay, as the circles, which are 


parallel to the: equator, come to be lefs and 


Jefs. Wherefore this expanfive motion of the 
air drives before it the parts of the air, which 
are in its way, continually towards the poles 
more and more ftrongly, as its force comes to 
be more aad more united, that is to fay, as 
the circles, -which are parailel to the equator, 
are lef and lefs ; ‘that is, fo much the more, 
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by low much they are nearer to the poles of 
the earth. In thofe places therefore, which ate 
nearer to the poles, there is greater cold, than 
in thofe, which .are more. remote from them. 
Now this expanfion of the air upon the fuper- 
ficies of the earth from eaft to weft doth by 
reafon of the fun’s perpetual acceffion to the 
places, which are fucceffively under it, make it 
cold at the time of the fun’s rifing and fetting: 
but as the fun comes to be more and more per- 
pendicular to thofe cooled places, fo by the 
heat, which is generated by the fupervening 
fimple motion of the fun, that cold is again re- 
mitted, and can never be great, becaufe the 
action, by which it was generated, was not per- 
thanent. Wherefore J have rendered a poffi- 
ble caufe of cold in thofe places, that are near 
the pole, or where the obliquity of the fun is great. 
4. How water may be congealed by cold, may 
be explained in this manner. Let A (in the 
firft hgure) reprefent the fun, and B the earth; 
A will therefore be much greater than. B. Let 
E F be in the plain of the equinoctial, to which 
let GHIK and LC be parallel. Laftly 
let C, and D, be the poles of the earth. The 
“air therefore by its action in thofe parallels will 
rake the faperficies of the earth, and that with 
a motion fo much the ftronger, by how much 
the parallel circles towards the poles grow lefs 
-and lefs. From whence mutt arife a wind, which 
will force together the uppermoft parts of the 
water, and withal raife them a little, ‘weakening 
their endeavour towards the center of the earth. 
And from their endeavour. towards the center 
of the earth, joined with the endeavour of the 
faid wind, the, appermoft parts of the water 
will be preffed together and coagulated ; that is 
to fay, the top ofthe water will be fkinned over 
and hardened, and fo again the water next the 
top will behardened in the fame manner, till at 
length the ice bethick. And this ice being now 
compacted of little hard bodies, muft alfo con- 
tain many particlesof air received into it. As ri- 
vers andfeas, fo alfo in the like manner may the 
cloudsbe frozen. For when by the afcending 
and defcending of feveral clouds at the fame 
time, the air intercepted between them Is, by com- 
preffion, forced out, itrakes, and by little and little 
hardens'them, And though thofe {mall drops 
¢which ufually make clouds) be not yet united 
into greater bodies, yet the fame wind will be 
made ; and by it, as water is congealed into 
ice, fo will vapours in the fame manner be con- 
vealed into fnow. From the fame caufe it is, 
that ice may be made by art, and that not far 
from the fire; for it is done by the mingling 
{now and falt together, and by burying in it a 
{mall veffel full of water. Now when the fnow 
and falt (which have in them a great deal of 
air) are mielting, the air, which. is preffed out 
.every way in wind, rakes the fides of the veffel ; 
and as the wind by its motion rakes the veffel, 
fo the veffel by the fame motion and action 
congeals the water within it. 
5. We. find by experience, that cold is al- 
ways more remufs in places, where it rains, and 
Where the weather is cloudy (things being alike 
in all other refpects)- than where the air is clear. 
_ And this agreeth very well with what I {aid be- 
| a oe 


fore; for in clear weather the -courfe of the 
wind, which (as I faid even now) raked the 
fuperficies of the earth, as it is free from all 
interruption, fo alfo it is very.ftrong. But 
wherl {mall drops of water are either rifing or 
falling, that wind is repelled; breken and dif- 
fipated by them; and the lefs the wind is, 
the lefs is the cold. 

6. We find alfo by experience, that in deep 
wells the water freezeth not fo much, as rt 
doth upon the fuperficies of the earth. For 
the wind, by which ice is made, entering into 
the eartl’ (by reafon of the laxity of its parts) 
more or lefs, lofeth fonie of its force, though not 
much. So that if the well be not deep, it will 
freeze ; whereas if it. be fo déep, as that tite 
wind, which caufeth cold, cannot reach it, it 
will not freeze. : 

7. We find moreover by experience, that ice 
is lighter than water, the caufe. whereof is mani+ 
feft trom that, which I havealready fhown,name- 
-ly, that the air isrecetved in, and mipgied with the 
particles of the water, whilft it is.congealing.. 

'8. To examine now Mr. Haddes’s theory 
concerning cald, we may in the firft place take 
notice, that his very notion of-cold is not fo 
accurately, nor warily delivered, - I. will not 
here urge, that. ic may be well queftioned, 
whether the tending outwards of the {pirits and 
fluid parts of the bodies of animals dg necef- 
farily proceed ‘from, and argue heat. Since 
in our pneumatical engine, -when. the air is 
withdrawn ftom about an: included viper (to 
mention no other animals) there isa great in- 
tumefcence, and confequently:a greater endea- 
vaur outwards : of the Auid parts of the body, 
than we: fee made by any degreb of heat of 
the ambient air, wont to be produced by the 
fun. This, 1 fay, I will not infift on, bue 
rather take notice, that though Mr. Hodées tells 
us, thatto cool, is to make the exterior; parts 
of the body endeavour inwards; ye our expe- 
iments tell us, that when a very high degree 
of cold is introduced, not only into water, but 
into wine, and divers other partly aqueous li- 
quors, there is a plain intumefcence, and con- 
fequently endeavour outwards of the parts of 
the refrigerated body. And certainly cold 
having an operation upon a great multitude 
.and variety of bodies, as wellas upon our fen- 
fories, he, that would give a fatisfactory defi- 
nition of it, muft take into his: confideration 
divers other effects, befides thofe it produces 
on human bodies, And even in thefe, he will 
not eafily prove, that in every cafe any fuch 
endeavour inwards from the ambient ztherial 
fubftance, as his dottrine feems to fuppofe, is 
neceflary to the perception of cold; fince, as 
the mind perceives divers other qualities, by 
‘various motions in the nervous or. membranous 
‘parts of the fentient; fo cold may be perceived, 
either by the decrement of, the agitation of 
the parts.of the object, in reference to thofe 
of thefenfory ; or elfe by fome differing impulfe 
of the fenfitive parts occafioned by fome change 
made in the motion of the blood. or {pitits, up- 

-on,the deadening of that motions or by the tar- 
bulent motion of thofe excrementitious fteams, 

that are wont, when the blood:cireulates as 

: .  ningbly, 
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nimbly, and the pores are kept as open as be- 
fore, to be diffipated by infenfible tranfpiration, 
g. Ir may afford fome illuftration to this 
miatter toadd, that having inquired of fome 
hyfterical women, who complained to me of 
their diftempers, whether they did not fome- 
times find a very great coldnefs in fome parts 
of their heads, efpecially atthe top, I was an- 
{wered, that they did fo; and one of them 
complained, that fhe felt in the upper part of 
her head fuch a coldnefs, as if fome body were 
pouring cold water upon it. And having in- 
quired of acouple of eminent phyficians, of 
great-practice, about this matter, they both 
affured me, that many of their hyfterical pa- 
tients had made complaints to them of fuch 
great coldnefs in the upper part of the head, 
and fome alfo along the vertebra’s of the neck 
and back. And one of thefe experienced doc- 
tors added, that this happened to fome of his 
patients, when they feemed to him and to them- 
felves to be otherwife hot. The noble * Avicex 
alfo fomewhere takes notice, that the invenom- 
ed bitings of fome kinds of ferpents, (creatures 
teo well known in the hot countries, where he 
lived) made thofe, that were bitten by them, 
either become or think themfelves very cold. 
But that will perhaps feem more remarkable, 
which I fhall further add, namely, that I know 
a nobleman, who followed the wars in feveral 
countries, and has fignalized his valour in them ; 
and yet though his ftature be proportionate to 
his courage, yet when this perfon falls (as fre- 
quently he has done) in a fit of the ftone, he 
feels an univerfal cold over his whole body, 
jaft like that, which begins the fit of an ague. 
And though he affuures me, that the ftones, 
that torment him, and which he ufually voids, 
are but very fmall; yet whilft the fit conti- 
nues, which oftentimes Iafts many hours, he 
does not only feel an extraordinary coldhefs, 
but which is more ftrange, and which I parti- 
cularly inquired after, cannot by clothes, or 
almoft any other means, keep himfelf warm. 
10. | EtsEwHE RE take notice of fome other 
obfervations, agreeable tothefe, by fome of which 
we may be perfuaded, that there may be other 
ways, befides thofe already mentioned, of perceiv- 
ing cold, though the outward parts of ourbodies 
were not preffed inwards. And whereas Mr. 
Hobbes infers thathe, who would know the caufe 
of cold, muft find bywhat motion or motions 
the exterior parts of any body endeavour to re- 
tire inwards, that feems but an inconfiderable di- 
rection. For in compreffions, that are made by 
furrounding bodies, there is produced an endea- 
vour inward of the parts of the compreft body, 
though no cold, but fometimes rather heat be 
thereby generated. And I hape Mr. Hoddes will 
not object, thatin this cafe the partsdo not retire, 
but are thruft inwards, fince, according to him, 
no body at all can be moved, but by a body con- 
tiguous and moved. But what I have hitherto 
taken notice of, being chiefly defigned to fhew, 
that the notion of cold in general is not fo ob- 
vious a thing to be rightly pitched upon, as 
many think, and that therefore it needs be no 


* Quoted by Paul Neworaatz. De Purpsra, Cap. 12. 


wondef, that it hath not been accurately and 
wary propofed by Mr. Hobbes; I fhall not 
any further profecute that difcourfe, but pro- 
ceed to what remains. Next then, the caufe 
he affigns, why a man can blow hot or cold 
with the fame breath, is very queftionable ; 
partly, becaufe he fuppofes in part of the breath 
uch a fimple motion, as he calls it, of the 
{mall particles of the fame breath, as he will 
not eafily prove, and as + eminent aftronomers 
and mathemfaticians have rejeéted ; and partly, 
becaufe that without the fufpected fuppoficion, 
I could (by putting together the conjectures: 
of two learned writers, and what I have elf. 
where added of my own) give a more probable 
account of the phznomenon, if I had not 
fome fcruples about the matter of fact itfelf: 
which laft caufe I add, becaufe, though I am 
not fure, that further trials may not fatisfy me, 
that the wind or breath, that is blown out at 
the middle of the compreffed lips, has in it 
fuch a real coldnefs, as men have generally 
afcribed to it, yet hitherto fome trials, that 
my jealoufy led me to make, incline me to 
fufpect, there may be a miftake about this mat- 
tet, and that in eftimating the temper of the 
produced wind, our fenfes may impofe upon 
us. For having taken a very good and tender 
fealed weather-glafs, and blown upon it 
through a glafs pipe (of about half a yard 
Jong) that was chofen flender, to be fure, that 
my breath fhould iffue out in a fmall ftream ; by 
this wind beating upon the ball of the weather- 
glafs, I could not make the included fpirit of 
wine fubfide, but manifeftly, though not much, 
afcend, though the wind, that I prefently blew 
through the fame pipe, feemed fenfibly cold, 
both to the hand of by-ftanders, and to mine 
own, and yet mine was more than ordinarily 
cold. So that having no great encouragement 
to enter into a difpute about the caufe of a 
phznomenon, whofe hiftorical circumftances 
are not yet fufficiently known and cleared, I 
will now proceed to add, that whatever be 
the caufe of the effect, there are divers things 
that make Mr. Hoddes’s hypothefis of the caufe 
of cold unfit to be acquiefced in. For we fee, 
that the grand caufe he affigns of cold and 
its effects, is wind, which, according to him, 
is air moved in a@ confiderable quantity, and 
that either forwards only, or in an undulating 
motion: and he tells us too, that when the 
breath is more ftrongly blown out of the 
mouth, then is the direct motion prevalent 
(over the fimple motion) which, fays he, makes 
us feel cold; for, fays he, the direét motion 
of the breath or air is wind, and all wind cools 
or diminifhes former heat. 
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To which words Chap. 28. 


in the very next line he fubjoins, that not only Se. 2. a 
“1g * era, fhe begin 
great, but almoft any ventilation, and ftirriqg ”” 


of the air doth refrigerate. But againft this 
doctrine I have feveral things to object. 

11. For firft, we fee there are very hard 
frofts, not only continued, but oftentimes be- 
¢un, when the air is calm and free from 
winds ; and high and boifterous foutherly winds 


_are not here wont to be near fo cold as far 


weaker 


} Dr. S. Ward, (now the worthy bifhop of Excrer) and Dr. Wallis, the learned Savilian profeftor of Geometry, fs'a 
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weaker winds, that blow from the Narth- 
eaft. ST 

12, Next, if Mr, Hobbes teach us, that it 
is the direct motion of the ftream of breath,, 
that is more ftrongly blown oyt, that makes, 
us feel cold, he is obliged to repdeg a réafon, 
why in an xolipile with a long neck, the ftream,, 
that iffues out, though ‘oftentimes. far {tronger 
than that, which is wont to be made by com- 
preffing the lips, at a pretty diftance from the 
hole it iffues out of; is not cold’, byt hot, 
"13. TuHrrpix, Mr. Hodges elfewhere 
teaches, that when in our engine the pump. 
has been Jong empleyed to exhauft,’ as we fay, 
the receiver, there muft be a vehement wind 
produced in that receiver; and yet by one of 
our other experiments it appeared, that for all 
this ina good fealed weather-glaf placed there, 
before the included air begins to be, as we 
fay, emptied, there appeared no ‘fign of any 
intenfe degree of cold produced by this fup- 
pofed wind, fo that either the wind is but ima- 
ginary, or elfe Mr, Hebdes afcribes to winds, 
as fuch, an infrigidating efficacy, 
riot belong to them. - 
"14. FourTHLy, we find by . experienee, 
that in hard frofts' water will freeze, not only 
thaugh there be no wind ftirring’ in the am- 
bient air, but though the liquor be kept in a. 
clofe' room, where, though the wind werehigh 
abroad, it could not get admittance; and 
fome of our experinients, carefully made, have 
affixed us, that wager fealed up it one glafs,’ 
and that glafs kepr’{ufpended in another glafs 
carefully ftopt, td keep out not only all wind, 
but all adventitious -air, may, neverthelefs be 
not only much cooled; but turned info ice. 


 Seethe 6th * 15, Firtury, We found by dther experi- 


Seéljon of ments, that a frozen 


egg, though fufpended. 


roid” in, and perfectly furrounded with water, where 


no wind can come at'ir, will be every way, 
crufted over with ice; in which café there is no 


that dags . 


were fome fuch contained in the egg, yet what 
fhadow of reafon is there to.cance:ve, that che 
air which was ingaged in, and fyrraunded with 
the {ubftances of the white, and, she yolk of 
the egg, mutt needs be a wind, fiace, accor- 
ding to Mr. Hoeddes, that requixes a confide- 
rable motion of: moft of the parts of the maved 
af the fame way, and, according, {9 him. alia, 
a bady cannat be put inka manag, .bpt by ana- 
ther body contigupus aad upmpyed. 

16. Sixtu,y, Mr. Hobbes dogs, indeed af- 


firm, that all wind cools, bug is (@ far fram 
proving, shat the higheft'degress af eald mutt 


eds proceed from wind, that he dogs nat well 
evincg, that all winds refrigerate. Nar aye 
we bound to beligve it withaye pron, {ince wind 
being, according tq him, but air meved in a 
confiderable quantity, either in a direct or un- 
dulating mation, ir does nat appear, haw me- 
tion fhould, rather than reft, make air grow 
cold. For though it ke trus, that uftially winds 
fee, cold to us; yet, in the firft pice, It 1§ NOE 
univerfally trye, Gnce fame, tbat have travel 
led into hat cqugsries, and particularly the learn,, 
ed * Apinus, psy ag that the winds. 
coming tp them in the fummer from, more 
tarrid regions have. appeared tg them almoft 
like the fleam, that comes out at the apen mouth 
af heated oven. And if + Mgncys Polus Ve- 
netus be to, be credited, (for I mentign his tefti- 
many but ¢# abundanti) the {outhern winds 
near Qrmus have heen fometimes fo hat, a5 
to deftroy an army irfelFat once. “And fecand- 
ly, even, when the wind dass feel ‘cold ta us, 
it may oftenumes do fo but by ft, for, 
as we clfewher¢ likewile teach, the fteams, char 
iffue aut of ur hodies being ufuglly warmer’ 
than the ambieng air, (whence, jp, great affem. 
Blies, even thofe, thatare nak nei nit 
exceeding hot, and J have fevera) umesobferved, 
a hor wind ta come from thole throngs, and, 


beat ‘upon my face,) and the more inward, 
parts of our bodies themfelves heing vary 
much hotter-than the ambient ait, s{pecially 
thaf, which is not yet full of warm leams, the 
fame caules, that turn air into a wind, put it ip- See this 


to a mation, that horh difplaces the more neighe gigi-siry 


‘probability, that the ice fhould ‘be generated 
according to the way, propofed by Mr. Hobbes, 
‘For he will fcarce prove, nor is there any like- 
lihood, that a wind pier¢ed the fhell and clofer 
coats of the egg to get into the contained lj- 
quors, and freeze them : and a more unjikely bouring and more heated air, and alla makes more large- 
affertion ‘it would be, to pretend, (ashe, that ir pierce far deeper into the pores of the kin, y Pandled 
maintains Mr. Habbes*s doctrine, muft) that fo whereby comiag to be fenfible'tg thofe. PACTS orclintne 
very Urtle air, if there be any, as is mingled with that are fomewhat more inwerd-than the CULE ry difcoar{e. 
the juices of the CBE ‘is, by the cold, which is cyla, and far more hat, the aly turogd into wind 
hot wont to cxpand air (nor water, till it be feems to us more celd, th n the reltagnant air, 
ready to make it freeze) turned into a wind (if I may {0 {peak) upon fuch anather account, 
~ fabrile enone freely to penetrate the fhell as tbat, upon, which, if a man has ene. ef hi 


and coats of the eae, and great enqugh to dif- nds hot, and apather nor, tha f 
firfe itfelf every way, and turn on every fide that will appear lukewarm to shis, will appear 
the heighbouring water into ice ; and all this cold tp the other; becaufe, thongh the fel 
notwichitanding, that not only it appeared. not -yét.the argans of feeling are 
by bubbles brea cing through the water, that cd, And ta. potas 
there is'any adyentitjous air, that comes out of « experiment, (which 43 fice 
the egg at all , ‘but ther alfo, fuppofing there ough, . and need: poe feed 
abe Ss ~ F ways 
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T From nine till noon, there blows a wind with fich extreme heae-from-the- fands, thar it Awallews up a man's 
Dregth, and ftifleth him. The King of Chermain fent an army of fixteen’ hundred horfé, and five thoufind foot, 
againft the Lord of Orzus, for not paying his tribute, which were all furprifed apd fifled with that wind.  Adgreus 
Polas in Pyrchas's Pilgrims, lib, W114. p.m. 7% . 4 
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always to ferve our prefent purpofe) we will 
add, that though air blown through a pair of 
bellows upon one’s hand, when it is in a mo- 
derate temper, will feem very cold; yet, that 
the ambient air by being thus turned into wind, 
does indeed acquire a relative coldnefs, fo as 
to feem cold to our fenfes, but yet without ac- 
quiring fuch a cold as is prefumed, may ap- 
pear by this, that by blowing the fame air with 
the fame bellows upon weather-glaffes, though 
made more than ordinarily long, and by an 
artif{t eminent at making them, we could not 
obferve, that this wind’s beating upon them 
did fenfibly refrigerate either the air, or the 
liquor. ‘Though it is not impoffible, but that 
in fome cafes the wind may cool even inani- 
mate bodies, by driving away a parcel of am- 
bient sair, impregnated with exhalations lefs 
cold, than the air that compofes the wind. But 
this 1s not much, if gt all, more than would 
be effected, if, without a wind, fome other 
bady fhould precipitate out of the air near the 
weather-glafs, the warmer effluvia we have 
been mentioning; efpecially if the precipitating 
body introduce inthe room of the difplaced par- 
ticles, fuch as may ina fafe fenfe be term’d 
frigorifick. | 

17, SEVENTHLY, norcan we admit, with- 
out a favourable conftruction, Mr. Hoddes’s 
way of expreffing himfelf, where he fays, as 
we have lately feen, that all wind cools or di- 
minifhes former ‘heat. For if we take heat in 
the moft common fenfe, wherein the word is 
ufed, not only by other writers, but alfo by, 
philofophers, to make wind the adequate caufe 
of cold, it:muft in many cafes do more than 
diminifh former heat. For water, for inftance, 
that is ready to freeze, is already actually cold 
in a high degree; and yet the wind (if Mr. 
Hobbes will needs have that to be the efficient 
of freezing,) muft make this not hot, but al- 
ready vety cold liquor, more cold yet, before 
it can turn into Ice. 

18. [Hest things. thus eftablifhed, it will 
not be difficult to difpatch the remaining part 
of Mr. Hobdes’s theory of cold. For, to pro- 
eeed to his fixth fection, we fhall pafs by what 
a cofmographer would perhaps except againtft 
in his doctrine about the generation and mo- 
tion of the wind upon the furface of the earth, 
and fhall only take notice in the remaining 
part of that fection of thus much: That the 
moft of what Mr. Hobbes here fhews us, is 
but, that there is an expanfion of the air, or a 
wind generated by the motion and action of 
the fun ; but why this wind thus generated 
muft produce cold, I do not fee, that he fhews ; 
nor does his affirming, that it moves towards 
the poles, help the matter. For befides that 
we have fhewn, that wind, as fuch, 1s not fuf- 
ficient to produce far lefs degrees of cold, than 
thofe, that are felt in many northern regions, 
there muft be fome other caufe, than the motion 
of the air or fteams driven away by the fun, to 
make bodies, not in themfelves cold, (for fo 
they were fuppofed not to be, when the fun 
began to put them in motion) become vehe- 
mently cold in their pafflage. For Mr. Hobdes 
cannot, as other naturalifts, derive the coldnefs 
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of freezing winds from the cold {teams they 
meet with, and carry along with them in their 
paflage through cold regions; fince then thofe 
{teams rather than the wind would be the caufe 
of that vehement coldnefs; and fo it might 
juftly be demanded, whence the coldnefs of 
thefe cold exhalations proceeds. Befides that, 
it is very precarious and unconfonant to obfer- 
vation, to imagine fuch a wind, as he talks of, 
to blow, whenever great frofts happen, fince, 
as we noted before, very vehement glaciations 
may be obferved, efpecially in northern regi- 
ons, when the air is calm, and free from 
winds. 

19. Tue account he gives in his feventh 
fection of turning water into ice, is the moft 
unfatisfactory I have ever yet met with; fora 
good part of that fection is fo written, as if he 
were afraid to be underftood. But whereas he 
fuppofes, that by the endeavour of the wind 
to raife the parts of the water, joined with the 
endeavour of the parts of the water towards 
the center of the earth, the uppermoft parts 
of the water will be preft together, and co- 
agulated, he fays that which 1s very far from 
fatisfactory. For, firft, ice is often produced, 
where no wind can come to beat upon the up- 
permoft parts of the water, and to raife them ; 
and in veffels hermetically fealed, which ex- 
actly keep out air and wind, ice may be gene- 
rated, as many of our experiments evince, 
And this alone were a fufficient anfwer, fince 
the whole explication is built upon the aétion 
of the wind. But this is not all we have 
to object ; for not to urge, that he fhould 
have proved, that the uppermoft parts of 
the water muft, be raifed in congelation, efpe- 
cially fince oil, and divers other liquors, are 
contracted by it; not to urge this, I fay, 
what fhew of probability is there, that by 
the bare endeavour of the wind, and the gra- 
vity of the fuperficiate parts of the water, 
there fhould be any fuch forcible compreffion 
made, as he is pleafed to take for granted ? 
And yet this itfelf is lefs improbable, than that 
{uppofing the uppermoft parts of the water to 
be preffed together, that preffure is fufficient 
to coagulate, as he fpeaks, or rather congeal 
them into ice. So bold and unlikely an affer- 
tion fhould at leaft have been countenanced by 
fome plaufible reafon, or an example in fome 
meafure parallel. For I remember not any one 
inftance, wherein any degree of compreffion, 
that has been imployed, much lefs fo flight a 
one as this muit be, confidering the caufes, 
whence it is faid to proceed, can harden any li- 
quor, into ice, or any gther hard body. And 
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in the experiment, we have elfewhere mention- & the new 
ed, of filling a pewter-veflel with water, and ¢*per?- 


when it is exactly clofed, compreffing it by the 
knocks of a hammer, till the water be reduced 


ments 
touching 
the {pring 


to penetrate the very, pewter, we found not that of the air. 


fo violent a compreffion did give the water the 
leaft difpofition to turn ahard body. And as 
for the way Mr. Hobdes affigns of increafing 
the thicknefs of ice, it is very difficult to con- 
ceive, how a cake of ice on the top of the 
water, being hard frozen to the fides of the 
containing’ veffel, and thereby feyering betwixt 
: 5 the 
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the included water and the external air; the 
wind, that cannot come to touch the water, be- 
caufé of the interpofition of the hard and ri- 
gid ice, fhould yet be able, fometimes at the 
depth of nine or ten foot, or much further, 
to beat upon the fubjacent water, and turn it 
into ice. And it is yet more difficule to con- 
ceive, how the wind muft do all this, when, as 
was lately noted, the water doth freeze more 
and more downwards, to a great depth, in 
places where the wind cannot come to beat up- 
on it at all. And as to what Mr. Hoddes fur- 
ther teaches, that the ice muft contain many 


Title of the particles of air received into it, we have elfe- 
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where octafion to fhow, how erroneoufly he 
difcourfes about thofe icy bubbles, 

20,THE reafon he affigns of the freezing of 
water with {now and falt, does as little fatisfy 
as the reft of his theory of cold, For not to 
mention, that he affirms, without proving it, 
that fhow and {alt have in them a great dealo 
air; it is very precarious to affert, that this air 
muft be preft out every way in wind, which 
muftrake the fides of the veffel : for itisftrange, 
that far more diligent obfervers than Mr. Hobbes 
fhould take no notice of any fuch wind, if any 
fuch wind there were. But this is yet lefs 
{trange than that which follows ; namely, that 
this wind muft fo rake the fides of the veffel, 
as to Inake the veffel, by the fame motion and 
aétion, congeal the water within it: for what 
affinity is there between a wind pafling along 
the outfide of a glafs, altogether impervious to 
it, and the’turning a fluid body, included in 
that glafs, into a hard and brittle body ? The 
wind indeed may, perhaps, if it be ftrong, 
a little fhake or agitate the particles, that com- 
pofe the glafs, and thofe may communicate 
{ome of their motion to the contiguous parts éf 
the water: but why all this muft amount to the 
turning of that water into ice, is more, I con- 
fefs, by far than I can apprehend ; efpecially 
feeing, that though you long blow upon a glafs 
of water with a pair of bellows, where there ts 
not animaginary wind, as Mr. Hoddes’s, but a 
real and manifeft one; yet the water willbe fo 
far from being froazen, that our formerly men- 
tioned experiments (of blowing, upon thermo- 
meters) make it probable, that it will fcarce be 
cooled. And if fea-falt do contain fo much arr, 
by vertue of which, it, as well as the fnow, 
produces fo intenfe a degree of cold, how 
chance, that being refolved in a little water 
without fhow, it does not produce at leaft a 
far greater depree of cold than we find it to 
do ? Befides, in the experiment we made (and 


See the athelfewhere mention) of freezing water fealed 
Settion of up in bubbles, though the bubbles were fuf- 


=z Hi ftery pended in other glaffes, whofe 


fides nowhere 
touched them, and the remaining part of whofe 
cavities were filléd fome with air, and fome 
with unfreezing liqaors ; what likelihood ts 
there, that Mr. Hobbes’s infenfible wind fhould 
be able to occafion fo many fucceffive rakings 
through different bodies, ‘as there muft be, to 
propagate the congelative motion (if I may fo 
call it) of the wind, through the firft glafs, to 
the included air or liqaor, and through that 


~ new medium tothe glafscontaning immediately 
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the water, and through that to the innermoft 
parts of the fealed up water ? And it might be 
further objected, if it were worth while, that 
Mr. Hobbes daes not fo much as offer at a rea- 
fon, why fpirit of wine, aqua fortis, or even 
brine, if it be of the ftrongeft fort, are not ei- 
ther by this mixture, or (here in Eugiand ) by 
the wind in open air, turned into ice, as well 
as many other liquors are, 

21. THE reafon,why cold is wont to be more 
remifs in rainy or cloudy weather, than in that 
which is more clear, is not better given by Mr. 
Hobbes, than by fome others, that have written 
before him: for, not to mention, that I have 
feen great frofts, and lafting enough in cloudy, 
and fometimes very dark weather ; that which 
he talks of the wind’s being more ftrong in 
clear weather than in cloudy, is of no great 
importance ; fince common experience fhews, 
that in clear weather the air may be very cold, 


f and the froft very great, where no wind 1s felt 


to rake (as he would have it) the fuperficies of 
the earth. Nor does experience bear witnefs to 
what he not warily enough pronounces, that 
the lefs the wind is, the lefs is the cold. There 
are but two phenomena more, which in this fec- 
tion Mr. Hobdes pretends toexplicate : the one 
is, that in deep wells the water does not 
freeze fo much, as it does upon the fuperficies 
of the earth. But the reafon of this we elfe- 
where take occafion to confider, and there- 


~ 


See the Ex- 
Alen 0 


fore in this place we need only note, that Mr. gntiperi- 
Hobbes has not rightly affigned it, by afcribing fof. 


it to the wind’s entring more or lefs into the 
earth, by reafon of the laxity of its parts ; 
fince befides that it is very improbable, that 
the wind fhould not, as he fays it does not, 
lofe much of its force by entring into the earth 
at its pores, and other leffer cavities (for that 
feems to be his meaning by the laxity of the 
earth’s parts) to fo great a depth as water lies 
in feveral wells fubjeGt to freezing : befides 
this, I fay, experience teaches us, that wells 
may be frozen, though their orifices be well 
covered, and the wind be thereby kept from 
approaching the included water by divers yards 5 
and very many wells, that are fubject to freeze, 
when northerly and eafterly winds reign, will 
likewife be frozen in very cold winters, whe- 
ther any winds. blow, or not. 

22. Tue other, and laft phenomenon, Mr. 
Hobbes attempts to explicate, is, that ice is 
lighter than water. The caufe whereof, fays 
he, is manifeft from what I have already fhown ; 
namely, that air is received in, and mingled 
with the particles of the water, whilft it is in 
congealing. But that this is not the true rea- 
fon, may be argued from hence, that if a con- 
venient glafs-veffel be filled topfull with wa- 
ter, and expofed either unfealed or fealed to 
conpelation, the ice will have ftore.of bubbles, 
which, at leaft in the fealed veffel, cannot by 
Mr. Hobbes, who will not affirm glafs to be 
pervious to the air, be pretended to proceed 
from bubbles, that got from without into the 
water, whil(t ic was in congealing. And we 


have fometimes had occafion to manifeft, by rei 
‘icul ri : fely made, how z; . 
particular experiments purpofely : Hiftory of 


little of air there is even in thofe bubbles; that. cold. 


are 


Doétrixe touching COLD. 


are genéerated im ice, made in veffels, where 
the air was not kept fronm being contiguous to 
the water. | 
23. AnD thus have we gone through Mr. 
Hobhbes’s theary of cald. In his propofing of 
which, we wifh’d he had in divers places been 
more clear ; and in our curfory examination of 
which we have feen,, that moft of the particu. 
Jars are either precarious or erronegus; and 
were they neither, yet the whole theory would, 
I fear, prove very infufficient. Since an atten- 
tive reader cannot but have marked, that this 


learned author has paft by: fat the greateft part 
even of the more obvious phenomena of cold, 
without attempting to explicate them, or fo 
much as fhewing in a general way, that he had 
confidered them, and thoyght them explicable 
by his hypothefis: by which he, that will fairly 
explain all the phenomena recited in the notes 
we have been drawing together, and which 
yet contain but a beginning of the Hiftory of 
Cold, fhall give me a very good opinion of 
his fagacity, 


Ps pede ha) Sede R. iB, Tp 


" [ “corgi the hafte I am obliged to 
: comply with, keep me from annex- 
ing the hiftarical papers, wherewith I 
had thoughts to conclude rhis book, concern- 
ing cold ; yet fince the nature of the paft Exa- 
men gave me but little Pad to teach the 
reader any thing more confiderable, than that 
Mr. Hodbbes’s doctriné is erroneous ; [am very 
inclinable to make him here fome fuch little 
amends, as the time will permit, for that pau- 
city of experiments. And therefore fince in 
the aft fection of the foregoing Hiftory, up- 
on occafion of an experiment very imperfectly, 
and not intelligibly delivered by Berzgardus, I 
intimate my having elfewhere plainly fet down 
either the fame he meant, or one of that na- 
ture, and that with confiderable phenomena 
unmentioned by him; Ichufe rather to borrow 
fome account of it from another treatife, to 
which it belongs, than not to gratify fome of 
the curious to whom the phenomena I fhew’d 
them of it, feemed no lefs pretty than fur- 
prizing. ( 
Tue way then I ufed in making this experi- 
ment, may be gathered from the following di- 
rections, 
Taxe of goad unflaked lime three parts (or 
* thereabouts) of yellow arpiment one part, 
of fair water 15 or 16 parts; beat the Itme 
erofly, and powder the orpiment, (with care 
to avoid the noxious duft, that may fly up *F) 
and having put thefe two ingredients into the 
water, let them remain there for two or three 
hours, or longer, if needs be, remembring to 
fhake or ftir the mixture from time to time, 
By this means you will obtain a fomewhat fetid 
liquor, whereof by warily decanting, or by fl- 
trating it, the clear part muft be dever'd from 
the reff. 


In the mean time, take a piece of cork, and 
having lichted it fo, that itis kindled through: 
out, remove it from the fire, whilit it is yet 
burning, and by a quick immerfion quench it 
in fair water. And having by. this means res 
dueed it to a coal, you may (in cafe you have 
not erred in the operation) by grinding jr 
with a convenient quantity of gum-water +, 
bring it to the colour and confiftence of a gaod 
black ink, that you may ufe with an ordinary 
pen. 

Waist thefe things are doing, you may 
take what quantity you think fit of common 
minium **, and two or three times its weight 
of fpirit of vinegar, (which needs not be for 
this purpofe much itronger than phlegm, and 
to which even undiftilled vinegar may be a fuc- 
cedaneum) and putting the powder and liquor 
inta a glafs-phial, or any other convenient vef- 
fel, let them infufe over hot embers, or in 
fame confidetably warm plac¢ fortwo or thre¢ 
hours more or lefs, till the liquor have acquired 
a very {weet tafte. | 

Aut things being thus prepared, také a new, 
or at leaft aclean pen, and white with it fome 
fuch thing, as you either defire or need pot 
fear to have read, between (if you pleafe) os, 
which is fafer, ++ over the hnes, which contain 
your feeret, and which are to he tyaced with 
the folution of minium ¢ far this liguer; if is 
he either well decanted or filtred, will ba fo 
clear, that what is written with it by a new 
pen, will not be feen on the paper when it is 
dry. 
Lastiy, When you would fhow thie OX 
periment, dip a {mall piece of fponge, or a 
linnen-ras (or, for a need, a little paper 
wreathed) in the water, thar was made with 
lime and auripigmentum, and with rhig liquor, 

whieh; 


* According to the goudnefs of the lime, of which, if it be very ftrong, two'parts may ferve the urn ; and whioh; 


if it be too weak, may make the experiment mifCarry. 


+ ‘To prevent which, I ufyally caufe the orpiment te be beaten, wrape up tn diveys papery, o fome other way 
fecured from avolation, and from harming the veffel wherein.it is poynded, 

+ Which for this ufe it will fuffice to make by diffelving gumrarahick in a litle fair water, 

** This is known in the fhops by the name of red-lgad, and is here fpecificd, as being cheap and ealy, to be tro- 
cnred, though I fuppofe, that other calxes or pawders of the fame meta}, if they be not foplrifticated, may ferve the 


turn. 


++ If you write firft with the black ink, and then with the folution, the lines muft bg made fomewhat diftang, than 
thofe, which exprefs your fecret, may have rcom between the others ; and sharefeye she betray tq aypid fufpicion, I 
chofe rather to write firft with the invifible ink, and then over that with the black, as if J had writ on an ordinary 
piece of white paper, by which means I could wyite the black lines as clofe.as J plealed: 
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which, though it fmell ill, will look limpid 
and clear, wiping over the paper, it will pre- 
fently, at once, both wipe out or obliterate 
what was written ,with the black ink, and 
make all that was written with the invifible 
ink, though perhaps in the felf-fame lines, ap- 
pear black, fo as to be very eafily and plainly 
legible. 

This is the way, to which many years ago 
my trials led me, of making this odd experl- 
ment, For the performing whereof, if any 
can propofea more eafy and better way, ( for I 
find by an inquifitive * traveller, that there are 
nfore ways than one) I fhall willingly learn it. 
In the mean time, the reader may perceive, that 
I did not cauflefly intimate, that the learned 
Berigardus, though he would manifeft a great 
thing in philofophy by this experiment, did 
yet either not underftand himfelf that part of 
it he pretends to teach, or has omitted one of 
the main ingredients of the water of orpiment 
he fpeaks of. For I did not find, that even by 
a long infufion, nor by fome decoction of the 
orpiment alone (without the quick-lime) there 
would be produced a liquor, either obvioufly 
fetid, or that would perform fo much as a lefs 
matter, than what that, which he mentions, 
fhould. And whereas he feems to commend 


ADVERTISEMENT relating to 


this way (though but between lines written 
with common ink) for the writing of thing's one 
would not have to be difcovered, and though 
T have yet met with nobody, that having feen 
the experiment, is not of his mind; yet I re- 
member, that when, many years ago, I was 
making trials concerning the feveral ways of 
making invifible inks, my conjectures led me 
to difcover, that I could very readily bring 
what was written, with a folution of minium, 
to be legible by the help of a fire; as well as 
I could alfo deteét by the fame way feveral in» 
vifible inks, which are believed to require ap- 
propriated liquors to make them confefs their 
fecrets. But I muft referve the reflections, and 
other particulars, that relate to this experiment, 
for the treatife, to which it belonged. Only I 
will now add, that befides the above-{pecified 
motives to communicate what I have at prefent 
written of it, I was the rather induced to do 
fo, becaufe I had mentioned, but not taught 
this experiment, in the Hiftory of Whiteneds 
and Blacknefs ; and becaufe alfo Berigardus is 
not the only author of note I have met with, 
that having made particular mention of the ex- 
periment, has given the curiqus but a lame and 
unfatisfactory account of it. 


AN 
ADVERTISEMENT to the READERS 
OF THE 


Following EXPERIMENTS, by the Author of the foregoing 
| Hiftory. : 


required of me an account of what I 

\ had obferved, or tried, concerning 
Cold + they recommended the making of 
trials about that fubjeé&t to the learned Dr. 
C, Merret, who having difpatched what he in- 
tended, much earlier than I could bring in my 
far more voluminous papers, he long ago pre- 
fented his to that Hluftrious Company : and 
fince that, has thought fit to let them indear 
my treatife, by their being annexed to it, and 
compofing a part of it; and that fuch a part, 
as-much might be faid of it, if after I have in- 
formed ‘the reader of its having obtained the 
thanks of a fociety, that is too much accuf- 
tomed to receive and produce excellent things, 
to be fufpected of valuing trifles, I- could 
think it needful and proper to give thofe pa- 


A T’ the fame time that the Royal Society, 


pers any other elogium. And it falling out ' 


fortunately enough, that the dottor and I (be- 
ing at.fome miles diftance) did not communi- 
cate our defigns to-one another; as I knew no- 
thing wHat he had been doing, till’ I heard it 
publickly read at ‘Grefoam-College, when. far 
the greateft part of my experiments were (as 


is known to more perfons than one) already 
recorded ; fo J afterwards fcrupuloufly ab- 
ftained from borrowing the trials mentioned in 
his papers, to inrich mine. Which forbearance 
was‘ the more .eafy to me, becaufe after the 
firft time I heard thofe papers read, I never 
defired a copy, nor had a fight of them. By 
this means it happened, that befides thofe 
many titles, which being handled at large in 
the hiftory, are left untouched in the follow- 
ing tract, even on thofe occafions, where the 
learned doctor and I happen to treat of the 
fame fubjects, our trials are but very few of 
them coincident ; upon which {core the reader 
will meet with more variety bétwixt us, than 
probably he would have expected to find on 
fuch an occafion. 

Havine drawn up this advertifement about 
the dottor’s papers, as fuppofing’them the very 
fame: he prefented to. the Royal Sogiety ; upon 
a fight cf the following fheets, (as they were 
fome hours fince brought me from the. prefs) the 
additions I there find, make it appear neceffary 
to fay fomething further to the reader. I muft: 
inform him then, that about the middle of this 

Winter, 


* That learned gentlemari Mr. H. Oldenburg, fecretary to the Royal Society. | a 
+ This is pointed at in the 2d page of the ollowing account, where mention is made of an honourable perfon, &e: 


rd 


Account of FREEZING. 


winter, and about the end of December 1664, 
J prefented to the Royal Society feveral books, 
containing each of them eighteen or nineteen 
of the twenty-one titles, whereof my hiftory 
confifts; that the Virtuofi might have the 
opportunity of the cold (which then began to 
be fo ftrong, as to keep the prefs from dil- 
patching the reft of the book *) to examine my 
experiments, and add tothem : and one of 
thefe being delivered to the doctor, as the like- 
lieft perfon to make ufe of it, together with an 
order to the ftationer, to let him have the re- 
maining fheets of the book, as faft as they 
fhould from time to time be printed ; he had 
the curiofity, as to enlarge fome of the things 
he had already tried, and brought in -himfelf, 
(as is intimated in page 389) fo to make 
trial of fome particulars, that I had pro- 
pofed and performed, which either their im- 
portance, (as the way of freezing from the 
bottom upwards, by me fuggefted, and the 
weicht of bodies frozen and unfrozen) or his 
opportunity invited him to make choice of ; 
and has been pleafed to afford them place a- 
mong his own experiments —; by which means, 
though the coincidence of what we deliver 
will appear to happen more frequently, than 
the advertifement will make one expect ; yet 
to fuch readers, as do not prefer variety before 
certainty, the coincident paflages will not, in 


likelihood, be unacceptable. For, in thofe 
cafes, where the events of our trials are the 
fame, it is like the truth will be the more 
confirmed |}; and in cafes where the fuccéffes 
are very differing, the reader will be excited to 
make farther trials himfelf, and will be thére- 
by enabled to judge, which trials have been the 
moft carefully made, and the moft warily de- 
livered, And, though I think it but a necef= 
fary profeffion for me, to fay on this occafion, 
that I am pretty confident of my having per- 
formed my duty, as to the hiftorical part ; 
yet this need not hinder, but that moft of the 
differing fucceffes, we are fpeaking of, may 
prove but inftances of the-truth of what I long 
fince admonifhed the Reader (in my preface) 
that there are among the experiments of cold, 
divers,that are liable to contingencies 3 fothat, 
as | would not have the papers of this learned 
man comprehended in what I faid of the jejune- 
nefs of the writers I had met with, who treat 
of cold, ina preface written, when I was not 
fure the following papers would not be made 
publick ; fo I hope the reception of thefe pa- 
pers of this ingenious perfon will be fuch, as 
may invite him to haften the publication of 
thofe fruits of his learning and induftry on 


281 


another fubje¢t, which divers of the Virtuofi 7e rt of 


do not more expect, than defite, to have com- 
municated to them. 


A 
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ACCOUNT of FREEZING, 
Made in December and Fanuary, 1662. 


INCE ‘the bufinefs of freezing is ob- 
noxious to many various contingencies, I 
muft neceffarily premife thefe following 
circumftances. “That thefe experiments were 
made in very hard weather, yet with fome al- 
ternate relaxations, the froft continuing above 
fix weeks. And the place I chofe was in ftone 
windows, expofed to the North, and North- 
eaft winds, and fome upon the ground. The 
veffels were glafs-canes of feveral bores; earthen 
and pewter, fmall pans and porringers ; {poons 
of pewter and filver; glaffes of various figures, 
as phials, cylindrical, round and fquare; flafks, 
recipients, bolt-heads, and fome conical ones, 
Mott whereof, by the diverfity of their figure, 
their opennefs or clofenefs, produce various ef- 
feéts in freezing, as the following obfervations 
will fhew. The quantity alfo of the liquor ex- 
pofed is to be confidered; for what will fhew a 
{mall thin plate of ice in a {mall parcel of fome 
liquors, will fhew none ina greater. 
Tue method I fhall follow in delivering my 
obfervations fhall be, firft, to run over the va- 
Vou, I. 


* See the publifher’s advertifement to the reader. 


rious liquors or bodies, whether fluid or con- 
fiftent, fimple or compound, €sc. ufed in this 
work. Secondly, what, figures obfervable in 
thofeices, Thirdly, fome effects arifing thence. 
Fourthly, fome properties and qualities. Fifth- 
ly, fome Jets or helps both to freezing and 
thawing, . Sixthly, fome ufes of ice. 

In purfuance of which particulars, [had re- 
courfe to thofe ingenious queries of Mr. Hen- 
foaw, regiftered in your Cimelja, and then to 
Bartholinus, in his late book de Nive, and to 
my own colleéted notes from various authors, 
adding whatfoever trials I thought meet. And 
in all thefe I have barely fet down matter of 
fat, neither mentioning the authors, nor their 
errors, which would have been both naufeous 
and tedious ; nor fhall I endeavour to render 
a reafon of the’ various Gaivopeve, (which can- 
not be done without a volume) , but fhall leave 
that province to an honourable perfon of this 
fociety, who hath had much‘ experience and 
reflections on this fubject, And now to my 


tafk. 
5s E As 


+ Among which I am fince informed, that he had tried divers, before he faw my papers. ; J 

|| So one of the chief paffages of the Examen of Antiperiftafis is much confirmed by page 389, following s which 
contains an account of a trial made by the command of the Royal Society, to whom it was propofed by the Author of 
the Examen, with a requeft, that they would pleafe to order it to be made. 
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As to my firft head of things ufed, I hall 
begin with common water, which I expofed 
in a triple ftate, in like quantities, and in 
open pans, viz. firft, cold; fecondly, boiling 
hot ; thirdly, an equal mixture of both the 
former. The effect was this ; the cold was 
frozen in one hour, the boiling hot in two hours, 
and the mixt in an hour and a half ; but with 
this difference, that the cold did freeze firft at 
the top, and fides, and had a large thick cruft 
before there was any fhew of ice in the boiling 
hot; but the mixt and boiling hot began to 
freeze firft at the bottom of the veffels, and 
when the top was cold, then it freezed there 
alfo, leaving betwixt the bottom and top of 
the veffel a cavity for the water, which in time 
was wholly converted to ice. The fame fuc- 
ceeded moft manifeftly on thefe waters poured 
on a fmooth table, where the cold water was 
prefently frozen, before the boiling hot water 
could become cold at the bottom. 

WaTeER exhautted of air in Mr. Boyle's en- 
gine was frozen almoft as foon as a like quan- 
tity expofed in an open pan ; the ice where- 
of appeared white, and to confift purely of 
bubbles. The glafg ufed was a four-ounce 
round phial, and a fmall tube one foot long 
half filled with water. 

Farr water, wherein arfenick had been in- 
fufed eight months, congealed much fooner 
than a like quantity of water, into a very 
white ice. 

So.uTions of all the forts of vitriols freezed 
fooner in pans and tubes, than water, or any 
folution of the other falts by much, though 
that of allum came very little fhort of it. The 
ice kept both colour and tafte upon the leaft 
touch of the tongue, inall of them. __ 

A SoLtution ef allum did freeze into an 
ice whiter than milk, and ftuck fo clofe 
to the fides of the pan, that it could hardly 
be feparated from it: this was the firmeft ice 
offered to me in all my trials ; next to which, 
in both thefe qualities, were the vitriols, efpeci- 
ally the Roman. | 

SANDEVER quickly freezeth, frit fooner 
than it, and kelp than them both ; all of them 
into lumps very white, and confequently not 
diaphanous. 

Sat ArMonzac fhewed fome variety in 
point of time; for in the fame pan, quantity, 
and place with the other falted waters, it 


would, for the moft part, freeze long after the - 


former, though once it did freeze before them. 

Common falt two drachms diffolved in four 
ounces of common water (for that proportion 
I obferved in all my folutions) did, in 30 hours 
fpace, in the hardeft feafon, turn to pretty 
hard and white ice ; whereas the former folu- 
tions became fo in two or three hours at the 
motft. 

A Bzzr-crass was filled with ftinking fea- 
water full of falt, which within 26 hours ac- 
quired at the top a plate of ice of the thick- 
nefs of half a crown-piece, with fet bubbles, in 
it. This tafted falt and ftinking as before, 
but being diffolved at the fire, or thawed of 
itfelf, the ftinking tafte was gone, but the fale- 

I 


ifh continued. The refidue in the glafs with- 
in four days (the feafon continuing) and plates 
taken off (once in twenty-four hours) was fro- 
zen throughout, but that at the bottom of the 
glafs feemed to have a much brifker tafte than 
that at the top, neither was it fo firm and friable 
as that. I tried another beer-glafs with the fame 
water, which froze moft part of it, but the fea-’ 
fon continued not fo conftantly fharp fo long 
together, as in the former experiment, and 
therefore I could conclude nothing therefrom. 
But in {mall broad earthen pans fet in ice, in 
36 hours the fame water became ice through- 
out, and with the addition of a parcel of ice 
or {now much fooner. 

SomE water is impregnated with as much 
bay-falt, fome with as much falt-petre, fome 
with as much fal armoniac as the water was ca- 
pable to receive, and neither of thefe did con- 
geal with the higheft degree of cold, continued 
fix days together. 

A Sonurion of falt of tartar foon converted 
into ice, but in much longer time than common 
water. I obferved, that it began to freeze in a 
tube at the top, bottom, and fides firft, leaving 
the liquor in.the middle unfrozen ; whereas o- 
ther folutions and liquors congealed uniformly, 
by defcending, or afceriding, or both ‘at the 
fame time, from fide to fide through the middle, 
Of this I made but one trial. 

SALT-PETRE required 28 hours in a very 
cold feafon, and in that time became in the 
open pana moft pure white ice perfectly like fal 
prunellz, which an apothecary miftook it for. 
This ice thrown into the fire (after the aque- 
ous humidity was evaporated) did fparkle as 
that fale ufeth todo, A ftrong lixivium made 
hereof with an addition of copperas or allum 
fingly, or mixt, fet in fnow and falt, or fhow 
alone, was frozen in one night. 

Sat Gem alone of all the falts, though 
{now and ice were mixed with it in great pro- 
portion, and though the pan was fet in fale 
and fnow, could not all that time be brought 
to congelation ; an odd experiment. Phlegm 
of vitriol did freeze fooner than the folutions 
before-mentioned, 

O11 of vitriol begins congelation (or coagu- 
Jation rather) near as foon as fair water. A 
pretty large tube was filled 3 full with this 
oil, and about > thereof was frozen, the reft 
remaining at the bottom uncongealed. This 
tube was broken in the prefence, and by the 
command of this honourable fociety, the coa- 
culated part whereof was tafted by many then 
prefent, and concluded by all thofe, chat it 
was a ftrong vitriolate tafte. This coagulated 
‘a was of a paler.colour than the other, and 

oth thefe mixed and poured into a phial- 
glafs heated it fo hot, that none there could 
hold it. This coagulated part kept fo in the 
air a week after ar my other liquors. had been 
thawed, and would, in probability, have con- 
tinued fo much longer, had-not the glafs been 
broken. I expofed another leffer tube with the 
fame oil, which became frozen throughout, 
and required very much relaxation in the air to 
return its former fluidity. 


made in December avd January 1662. 


I Hap fet a mark on thefe tubes (as on all 
the reft, to obferve their feveral rifings) and 
the oil of vitriol, when coagulated, funk more 
than half an inch below it, and being diffolved 
at the fire, returned to its firft ftation, as you 
alfo faw. And this @eivojeva is peculiar to this 
oil alone, all other liquors rifing higher than 
the mark. 

I Now come to my ftronger liquors of beer, 
ale, and wines. 

I Exposep at the fame time a flafk of {mall 
beer, and another of ftrong ale; the former 
whereof was frozen throughout in 38 hours, 
but three pints of the ale continued unfrozen 
after fix days continuance of very hard weather. 
And the air then difpofed to thawing, I broke 
the flafk, and with the unfrozen liquor made 
an excellent mogsning’s draught at four in the 
morning. This ale in colour, ftrength and 
quicknefs feemed to me and the other three 
ta{ters that fate up with me, much better than 
when it was firft put into the flafk, and by 
comparing it with fome other in the houfe of 
the {ame barrel, we plainly found the faid dif- 
ference. After this I took the icy part of the 
ale, and thawed it at a fire, which was in all 
a pint of liquor (though the flaggon contained 
three pints of liquor, was filled with the ice) 
was very pale, and of a quick and alith tafte, 
very much refembling that drink, which the 
brewers call Blue fohn, ‘This ice was not fo 
firm as that of water, but fuller of bubbles. 

I Assavep the fame a fecond time, but 
could not, by reafon of the changeablenefs of 
the weather, attain fo grear a thicknefs of ice 
as in the former. And in this alfo I found the 
fame changes as before. 

A Beer-crass of Hyll-ale in twenty-four 
hours contraéted a cruft of ice as thick as an 
half-crown, and proceeding, as in fea-falt water, 
the @aswoseve were the fame, all the lamine 
taken off appeared of the fame colour and 
tafte, andthe loweft ice was the moft tender. 
Another glafs of the fame ale expofed did not 
freeze throughout (no cruft being taken off) in 
five days, when my own ale did ina like glafs, 
both being fet out together. Now the tafte 
and colour appeared the fame, or at leaft had 
no fenfible difference, when they had been 
thawed of themfelves, and when firft expofed. 
Hull-ale hath a brackith tafte. 

CLARET very ftrong expofed in a fpoon, 
in 35 hours hard freezing, became an ice all of 
it; it was foft, kept its former colour and 
tafte, foon difcovering to the tongue of one 
who knew not whence it was, its nature, qua- 
lity, and kind. 

Canary at the fame time in a fpoon ex- 
pofed, in 38 hours acquired on its furface an 
exceeding thin plate of ice, as thin as the fineft 
paper, and proceeded no farther in four days 
following. 

NEITHER Claret nor canary would fhew the 
leaft ign. of congelation in tubes, much lefs 
in bottles. 

Two ounces of the beft fpirit of wine ex- 
pofed in an earthen pan did all evaporate in lefs 
than twelve hours, but the fame quantity of 
brandy left near a fpoonful of infipid.ice with- 


out any tafte of the fpirit, which caft into the 
fire flamed not at all. Ecould difcern no bubbles 
in this phlegmatick ice, but having interpofed 
it betwixt mine eye and a candle, it manitefted 
many bubbles by its fhadows. Query, whether 
this may not turn to profit in colder countries 
in rectifying f{pirits of wine ? | 

WeE now come to confiftent bodies, and 
fhall begin with animals, and their parts. 

Two eyes, the oneof an ox, the other of a 
fheep, in one night were both totally frozen ; 
the three humours were very hard, not fepa- 
rable one from another, neither of them dia- 
phanous, as naturally they are ; and the cryftal- 
line was as white as that of a whiting boiled. 
‘Fhe tunicles, fat, and mufcles were alfo frozen, 
as appeared by their ftiffnefs, and by putting 
them into cold water. The ice of the waterifh 
and glaffy humours feemed to be made of 
flakes. 

A Pint of fheep’s blood did freezé at the 
top, and all the fides of the difh, wherein it 
was put, and was nothing elfe but the ferum 
of the blaod. ‘This ice being feparated from 
the blood, and thawed at the fire, and then 
again expofed, congealed into a feeming mem- 
branous furbftance, and was taken for fuch by 
fome that faw it, and fo continued in a warm 
feafon, and appeared in all refpects a mem- 
brane. This alfo was feen_and repiftered in the 
journal. The blood remaining gave me no 
fiens, that froft had taken it. 

I DissecrEep a doe anda cat, having lain 
dead in the open air, and found their entrails, 
nay, the very heart ftiff, and fome little ice in 
the ventricles of their hearts, and their vene 
cava. | 

Mixx foon frezeeth into moift white flakes 
of ice, retaining the proper tafte of milk ; thefe 
flakes are foft, and manifeft not many bubbles, 

SEVERAL eggs were expofed, and both 
yolk and white in one night were hard frozen. 
They require a longer time to freeze than 
apples do. The beft way to thaw them both, 
is to lay them on Newcaj/tle-coal, or in a deep 
cellar. Whether eggs once frozen will pro- 
duce chickens or no, I cannot fay, but have 
been told by good houfe-wives they will. Some 
affirm, that ecgs and apples put into water, the 
ice will be thawed within them, and the ice 
appear on the fhell and fkin. It istrue, if you 
hold either of them near the furface of the 
water, they will foon gather a very thick crutft 
upon their outfides ; but if you then break the 
one, or cut the other, you fhall fee therm fyl] 
of ice, and the eggs then poached will tafte 
very tough, So that this ice feems to be ga- 
thered from without, and net come from with- 
in. And befides if it did fo, they muft needs 
lofe their weight, the contrary whereof will 
anon appear. But for the more furety, I pro- 
ceeded to this farther experiment. I immerfed 
in my ciftern an egg, and an apple, two foot 
deep into water, and there fufpended them with 
{trings tied about them, to keep them from 
finking for the fpaee of twenty-four hours, and 
then took them out, and opened them, I 
could never obferve in that time, thouch I 
often looked atthem, any ice on their outfides, 
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and the ohe béing broken, and the other cut, 
were found both of them full within of ice. 

Tue next order fhall be vegetables, and of 
them a few inftances, efpecially thofe which 
are of a biting or four tafte. Now for the 
firft, I employed the roots of horfe-radifh and 
onions, (for other edible roots and plants every 
one knows will freeze) which fhewed the froft 
had taken them by their tafte, and ice was 
found betwixt each of the fkins of the onions, 
retaining the tafte of the root ; yet I have ob- 
ferved beer, wherein horfe-radifh and garden- 
fcurvigrafs have been infufed, will not freeze 
{o foon as other ftronger beer without them. 

Orances and lemons frozen have a tough 
and hard rind, their icy juices lofe much of 
their genuine tafte; they were both frozen 
hard in 26 hours, or a little more, having a 
thick rind. They, as other fruits, when thaw- 
ed, foon become rotten, and therefore the frui- 
terers keep them under-ground in low cellars, 
and cover them with ftraw, as they do their 
apples. 

Wuicu did, expofed in one night, freeze 
throughout. Ifyou cut one of them through 
the middle, it will have on both the plains a 
moft pure thin ice, hardly difcernible by the 
eye, but ealily by the touch, or by fcraping it 
off with a knife. The cores of thefe apples 
foon turn brown, and begin their corruption 
there. 

Ort expofed did acquire the confiftency of 
butter melted, and cooled again ; but in caves 
and cellars I could never feeit morethan candy. 

Srrone white-wine vinegar did all foon 
freeze in a tube, and without any apparent 
bubbles. 

Anp to conclude, without mentioning nuts, 
bread, butter, cheefe, foap, and many other 
things, which came under my trial, it is moft 
certain, that whatfoever hath any waterifh hu- 
midity in it, is capable of congelation: what 
are not, you have in the next paragraph. 

Havinc now done with what will freeze, 
J fhall briefly recount fome things, whereon the 
cold hath no fuch effect. 

We mentioned before fpirit of wine: add 
to it fuch ftrong waters as are made of it, vz, 
aqua Maria, coeleftis, sc. and canary wines 
in larger veffels. Secondly, the ftrong lees of 
foap-boilers, and others made of other {alts, 
to which refer the fpirits extracted from falt; 
vitriol, falt-petre, aqua fortis, and fpirit of 
fulphur, which laft precipitated to the bottom 
of the tube a fmall quantity of powder, very 
like in colour to fu/phur vivum, which being 
feparated from the {pirit (for nothing of that 
evaporated) cracked between my teeth, and 
tafted like brimftone, and being put into wa- 
ter, made it as white as lac fulphuris doth, 
but it would not flame, perhaps becaufe too 
much of its ftrong acid f{pirit was mixed with 
it. Spirie of foot afforded alfo a precipitation 
or fediment (the fpirit not congealing) at the 
bottom of the tube of a yellowifh colour, but 
much bitterer than the fpirit itfelf, and inflam- 
mable alfo. 

Bur here it is to be obferved, that the faid 
{pirits, that would not freeze alone, yet with 


the mixture of about 12 parts of water, or lefs 
of ice, or fnow, did freeze throughout; except 
the fpirits of falt, of nitre, and aqua fortis, 
which would not freeze with thofe quantities 
of water, ice, and {now. I intended to have 
tried them with a greater quantity of the faid 
ingredients, but the weather failed me. 

WueETHER the falt-water freeze in the fea, 
I cannot experimentally determine; but I fhall 
add what was told me by one, that faid he had 
diffolved ice in the northern feas, and found it 
very falt. 

THE next propofed was the figure of liquors 
frozen; wherein I fhall obferve in general, chat 
moft of the liquors differed from one another 
in their figures, and being permitted to freeze, 
and thaw often, they ftill returned to the fame 
figure, moft whereof were branched. Allum 
appeared in lumps; falt-petre, tartar, milk, ale, 
wine, and fal armoniac tn plates ; and other li- 
quors mentioned to freeze into a very foft ice, 
feeming to be made up of {mall globuli adher- 
ing each to other. Fair water, kelp, and the 
frits refembled an oaken leaf, the leafy parts 
being taken away, and the fibres only remain- 
ing, the inter{titia being filled up with fmoother 
ice. The middle rib (if I may fo fay) as in 
plants was much bigger than the lateral ones, 
all which feemed but different ftiriz, whofe 
points extended towards the outfide of the vef- 
{el containing the water, and made acute angles 
with the middle rib towards the leffer end of 
the faid leaf. 

ConcERNING the figures of frozen urine I 
fhall fay nothing, the accurate defcription of 
curious Mr, Hook having fo fully and truly per- 
formed that part of my tafk, 

Now as tothe famous experiment of Quer- 
cetan, and afirmed by many other chymifts, I 
made experiments in thefe following vegetables; 
rofemary, rue, {curvigrafs, mints, and plantane, 
wherein I thus proceeded: I mixed with 2 a 
pint of their diftilled waters + or 3 of an ounce 
of their own falts; the rofemaryand rue werecal- 
cined, and their falts extracted with their own 
waters, and then were added to their falts their 
own diftilled waters in the above mentioned 
proportions. The glaffes,wherein the rue and 
plantane were put, being fealed with Hermes’s 
{eal, and the other glaffes left open, the effect 
was, that neither of them fhewed the leaft re- 
femblance of the plants, from which they were 
extracted, neither figure, nor fhew of roots, 
{talks, branches, nor leaves, (but only a lump 
or heap of {mall globuli) much lefs of flower 
or feed. Befides the kelp frozen hath many 
fibres, which is made the moft of it of alga 
marina, whofe leaf is long and {mooth without 
fibres in it. This one thing I cannot preter- 
mit, that the fcented waters feemed upon their 
thawing to have acquired, and advanced much 
in their fcents, and efpecially the rofemary, 
whofe falt hath no fmell, and its water but 
little; yet thawed, they fmelt as {trong almoft 
as frefh ieaves rubbed and fmelt to. 

A Larce recipient was filled with water, 
which being frozen throughout, and the upper 
cruft of the ice broken, there appeared in the 
middle of ita multitude of thin /emine of ice, 
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fome more, fome lefs wide, from which pro- 
ceeded firiz, or teeth pointing inwards, and 
fet at pretty equal diftances, fo that the /aming 
and /#rie refembled very much fo many combs 
placed in no order, fome lying directly, others 
obliquely, none tranfverfly, having intervals 
betwixt each of them; betwixt fome of them 
I could put my finger without breaking the 
points of. the /tirie: thefe combs were placed 
round about a cavity in the middle of the re- 
ceiver, fufficient to receive two of my fingers. 

In a flafk filled competently with water, 
when it was frozen, there appeared throughout 
the ice infinite filver-coloured bubbles, very 
like unto tailed hail-fhot of feveral fizes, the 
Jargeft about = of an inch long, where thickeff, 
of the bignefs of a great pin’s-head, others 
much lefs in all dimenfions. ‘The points of 
them all looked outwards, and the bigger part 
inwards towards the centre, where alfo were 
the largeft. For there they would eafily admit 
a little pin into all their cavity, without theleaft 
refiftance. ‘The figures of them were pretty 
regular ; firft, a{mall thread, and then a head 
as big as a fhot, and thence gradually ended 
ina point. Some of thefe were ftreight, moft 
a little crooked. There was a cavity in the 
centre of this ice filled with unfrozen water, 
from which I could find multitudes of cavities 
of bubbles, not fully formed. And in the 
more folid parts of the ice cut, you may difcern 
them by a black fpot, where the hole enters in- 
to the cavity. All the fame phenomena ap- 
peared in a fecond trial, but that the bubbles 
were fhorter and Jarger, and not fo fharp point- 
ed. The like Talfo obferved in a conical glafs 
fealed up. 

Tue next thing to be treated of, is the ef- 
fects of freezing, viz. the expanfion of liquors 
frozen, and confequently thereunto the break- 
ine of bodies, wherein they are inclofed. All 
the liquors tried did fenfibly in glafs tubes rife 
beyond my mark, before the liquors could fen- 
fibly be difcerned to freeze, and after rofe fome- 
what higher with freezing. ‘The height of the 
rifing I fhall here fet of a few experiments, 
inftead of many made (having troubled your 
patience too long in the former paragraphs) 
in feveral proceffes. Vinegar and urine rofe 
about half an inch, and lees made with falts of 
rofemary, kelp, the frits, about } of an inch. 
Solutions of alum and copperas fomewhat lefs, 
and in general the faline liquors lefs than water, 
which rofe a full inch, and fmall beer in a very 
narrow tube four inches ; but water in the {mall 
capillary tubes could not be perceived, either 
to expand it felf, and certainly not to freeze at 
all. Oil of vitriol alone (as hath been faid) 
finks below the mark. Hot water put into a 
tube firft finketh till it is cold, and then rifeth 
before it freeze. 

Opern-mouthed glaffes, fuch as beer-glafies, 
€fc. filled with water up to the brim, when 
frozen, the ice will manifeftly rife above the 
fuperficies, and make a folid triangle there. 
But narrow-necked glaffes more plainly thew 
this rifing. In a flafk filled with water four 
inches below the mouth, the ice rofe above the 
eras and hung two inches without it. And 
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once in a bolt-head the ice rofe five inches a- 
bove the water-mark. And here I fhall briefly 
add two things; firft, that if glaffes be filled 
about = full, they feldom break; but if more, 
they will for the moft part break. Secondly, 
that round-figured or fpherical glaffes for the 
moft part breakin an uniform manner. I filled 
a bolt-head full to the neck, and ftopped it at 
the top, which was twelve inches diftant from 
the body, with a piece of melted candle. ‘The 
ice rofe above three inches, in the neck, and the 
glafs broke in the thinneft part of the body; 
from the point of breaking, as from a pole, 
the cracks run as fo many meridians, but une- 
qually diftant each from other, and confequent- 
ly concurred not in an oppofite pole on the other 
fide; befides there was great difference in the 
length of thofe cracks, none whereof went 
round the glafs. In a flafk thus crack’d in 
many places, the cracks were very irregular in 
all the places; for fome of them ran from their 
centers upwards, others downwards, fome 
fomewhat parallel, but moft obliquely, and 
few of them were confiderably ftraight. Glafs- 
bottles, and efpecially ftone-jugs, keep very 
little, and the laftno method in their breaking: 
the fame alfo befals fquare glaffes: woods fol- 
low their grain, and metals no order at all. 

Anp now Icome to fome remarks proceed- 
ing (as I faid) from this expanfion, viz. the 
breaking of the vefiels, or force of freezing, 
wherein alfo you may take notice of that qua- 
lity of cold, mentioned by the poet, penetra- 
bile frigus, piercing where light comes not. 

Two oval boxes, the one of box, the other 
of maple (both firm woods) containing eac 
abave two ounces of water, were filled full, 
and with fcrews clofed very faft: bath thefe 
boxes were rended from the bottom to the top 
in one night, with gaps big enough fo receive 
a-barley-corn into them: thefe woods ftretch 
but little, and therefore break more furely, 
and with larger rents than fofter woods willdo. 

SECONDLY, a pepper-box of latten made of 
iron, covered with tin, had the neck broken 
off, and holes made in the top near the neck; 
and the bottom, where it was foldered, was 
fo diffever’d, that water would eafily run out 
there. 

Lreapen pipes laid above ground were 
broken in many places. OneI faw: twenty 
yards long broken in feven places, and another 
in my cellar fix yards long, broken in two 
places. I few likewife in many places of this 
city leaden pipes, above a foot deep under 
ground, broken in feveral parts. 

Cocxs of cifterns, and other brafs cocks, 
and alfo the barrels in pumps miade of brafs or 
lead, ufuaily break with the froft. 

I Exrasep a copper box of a pear fafhiqn, 
which did bear three feveral freezings, by rea- 
fon of the great extenfibility of mage metal; but 
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alfo a round filver ball of the bignefs of a large 
nut; the filver became very fenfibly extended 
to a larger fuperficies, but did not fuffer any 
{olution of its continuity. 

Tosacco-PIPEs, andall earthen-ware, tak- 
ing any froft in their drying, (before they are 
burnt,) become very brittle, and being put in- 
to a ftrong fire, will certainly break into many 
pieces. Tiles of houfes, and hard ftones in 
buildings, fcale and break off upon thawing ; 
and thence itis, that the northern fides of ftone- 
buildings firft decay, and moulder away, as 
it is moft manifeft in antient magnificent ftruc- 
tures, 

ALABASTER and marble having any chinks 
in them frequently break with froft; and the 
ftatuaries tell me, they never faw any folid mar- 
ble break: as for flints, paving-ftones, preci- 
ous ftones, and fuch as will receive a polifh, 
the bitumens, as amber, kennel-coal, Ge. I 
could never fee any effect on them. 

THe next effect fhall be that of adhefion, 
concerning which take the following experi- 
ments. 

A Smoot piece of ice was laid ona {mooth 
table, and common falt thrown upon it; the 
effect was, that the ice ftuck fo firmly to it, 
that it could not be fever’d from the table, 
without breaking the ice into many {mall 
pieces: and it will continue in this clofe co- 
hefion, till the falt hath corroded through the 
ice to the very table, (making many holes in 
the ice) and hath melted it to the very bottom. 
But if you lay falt firft upon it, then the ice 
fticketh not, but thaweth. Thefe following 
falts applied (as before common falt was) caufe 
adhefion to the table, but not fo firm as it, 
viz. kelp, fandever, fal Indus, gem. prunellz, 
and armoniac, and pot-afhes, but not alum, 
or vitriol. . 

Tue next experiment of adhefion was this; 
1 held a nail betwixt my lips in the open air a 
very little fpace, which ftuck fo firmly to them, 
that I could not pull it thence without difficulty 
and pain. - 

ANOTHER effect is concentration of fpirits 
and colours. Concerning the former, you 
have already as much ‘as I know, efpecially in 
the paragraph of freezing beer and ale. * Con- 
cerning the latter, take thefe following trials. 
Cochineal was boiled in water to a very high 
tinéture, and frozen; and to twice four ounces 
of this decoction was added in.one glafs a 
little fpoonful of fpirit of wine, and in another 
as much fea falt-water: all thefe were frozen 
throughout, .and every part of this ice feemed 
tome of an equal colour, though the edges, 
as thinner and nearer the light, ‘appeared of a 
brighter colour (as they dg unfrozen) but the 
glafies being broken, fhewed no difcernable 
difference in any of them, neither as‘to colour 
nor tafte, The_like trials were made with mad- 
des weed and indico, and the fuccefs was the 
fame. a 

SECONDLY, 
of the decoétion of foot, which (the air relax- 
ing) did only freezé an inch thick: this con- 


tinued above a week confiftent (in a' thawing _ 


‘feafon) and Veryfolid. Some, thatfaw it, judged 


it to be brown fugar-candy, the tafte whereof 
was near, if not altogether as {trong as the un- 
congealed liquor remaining at the bottom. 
And in another trial, when the whole was fro- 
zen, no concentration was feen. But though 
it was not my hap to find this effect, my trials 
having been made in phials, fquare, cylindri- 
cal or round, yet Mr. Hook, a worthy fellow 
of this fociety, happily lighted on it, as you 
may perceive by his relation, and fchemes of 
his glaffes hereunto annexed. 

Some affirm, as an effect of freezing, an ad- 
dition of weight made in the bodies frozen; 
but this affirmation anéwers not my trials. For 
in four eggs, and four apples fully frozen, 1 
found the weight of them the fame, when fro- 
zen, and thawed, as they had before they were 
expofed; each of the eggs and apples being 
weighed in this triple ftate both feverally and 
jointly: with the particular weights I fhall not 
trouble you. Befides, that freezing adds no 
weight, itis apparent in fealed glaffes, from 
whence nothing can expire, and by exact pon- 
deration of them, I could not perceive any the 
leaft difference in weight in thefaid triple ftate. 
This I tried feveral times with as much exact- 
nefs as poffibly I could, and ftill found the 
fame event. 

ANOTHER property of freezing is to render 
many bodies more friable and brittle ; as moft 
‘woods, as alfo iron and fteel, as every one 
knoweth, that hath ufed crofbows in frofty 
feafons, and fo likewife the bones of antmals ; 
and it is commonly obferved by furgeons, that 
more: men break their legs and arms in fuch 
feafons, than at any other time of the year, 
efpecially fuch, who have been tainted with the 
Lues Venerea, as Hildanus fomewhere notes. 

I Saat now conclude the effects of freez- 
ing, by ranging them into good and bad. The 
good, are the long preferving bodies moft fub- 
ject to putrefaction ; healthinefs, and confirm- 
‘Ing the tone of all animals; and thickening the 
‘hairs and furs of fuch as have them, fatten 
‘fome. Befides, it exceedingly clears the air, 
and other bodies, as it is manifeft by the ftink- 
ing fea falt-water before-mentioned, as alfo by 
this that follows : namely, I took fix of the 
moft mufty ftone-bottles I could procure, and 
competently filled them with water, which, 
after freezing and thawing again, became as 
{weet as ever they were before. 

Bap effeéts, are the killing and deftroying 
animals and vegetables by congealing and 
{topping their vital and nourifhing juices, ren- 
dering: them totally immoveable. It is obferv- 
able, that in Greenland, and Nova Zembla, no- 
thing but grafs grows ; as alfo what was told 
me by Dr. Collins, the prefent phyfician of the 
emperor of Ruffa, that no thorny plant or 
thiftles grow’in that country. And this pre- 
fent year moft of the rofemary and fage about 
Lonilon was wholly deftroyed, befides moft of 


| the more tender plants. ae 
I expofed a pint pottinger full - 


- My fourth propofal was the properties and 
qualities of ice, fome whereof my tafk ingageth 


‘me to enumerate only; fuch’as are .its flipperi- 
‘nefs, fmoothnefs,; hardnefs, whereby, and by 


its bulkand motion, itbreaksdown bridges, &e. 
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its firmnefs and ftreneth to bear carriages, 
and burdens ; its diaphaneity, which is much 
Jefs than the liquor, of which it is made. 
For I could never difcern any object, though 
but confufedly, a foot beyond the cleareft piece 
of ice, by reafon of the many bubbles and lu- 
minous parts within it. Which bubbles fhew 
only fhadows, but the ice itfelf interpofed be- 
twixt your eye and a candle appears in many 
round circles, from which proceeded many 
rays of light, four or five, or more, in the 
form of a ftar of about + of an inch in diame- 
ter, which fo glaze your eyes, you can {carcely 
fee any thing but bright light and fhadow. 

As for its penetration and thicknefs fome- 
thing hath been faid above ;to which] fhall add, 
that I have feen the Thames ice of the thick- 
nefs of eight inches, or more, near the middle 
of the river, and on the fides much more. And 
in garden-walks the earth frozen near two foot 
deep; whereas on the other fides of the fame 
walks, on a richer mould, the froft did not 
reach much above one foot and 3, and pipes of 
lead have been broken above a foot under the 
furface of the ground. I fhall not mention the 
huge mountains of ice found in the moft nor- 
therly feas, but proceed to its weight. 

Ir is generally known, that ice {wims upon 
the water. But I have feen {now-balls, moift- 
ened only with water, and then compreffed 
with a ftrong force, and afterwards frozen, to 
fink: befides, the congealed oil of vitriol de- 
{cends in water, and common ice is frequently 
obferved under, water ; whether the folutions 
of falts frozen will fink, was by me forgotten 
to obférve, and whether coagulated oil will 
fink in unfrozen, as Bartholine afirms. Some 
affirm, that fnow-balls hard preffed, without 
addition of water, will fink; but experience 
teacheth me the contrary. 

As for its taétile qualities, every one knows 
it is colder than water, which you may increafe 
by adding fale unto it, or rather fnow. 

SMELL it hath none, but it binds up that 
quality in all, but moft fpirituous bodies, which 
it alfo in fome degrees refracts in them. 

LastTLy, ice yields both reflection and re- 
fraction, whereof I fhall {peak, when I come to 
its ufes. 

My fifth head was letts and helps in freezing, 
which I fhall brtefly difpatch. Thofe befides 
the North and North-eaft winds, the abfence 
of the fun, and the higheft parts of houfes or 
mountains, are the mixture of fhow and falt 
(than which there is nothing. more painfully 
and infufferably cold to my feeling) as is ap- 
parent by the trick of freezing with {now and 
jalt by the fire-fide; as alfo by the ingenious 
way of making cups of ice, invented by an in- 
comparable perfon. 

App hereunto, that water falling or thrown 
upon ice or {now foon becomes congealed. A 
mixture alfo of ice beaten into:powder, and 
mixed with common fea-falt (which is beft) or 
with kelp, allum, vitriol, or nitre. And here 
note, that veffels filled with water, and fet 
upon thefe mixtures, begin their freezing at 
the bottom of the liquor, and confequently are 
not fo fubjeét to be broken, as thofe are, which 


are not fet in thefe mixtures, and that the wa- 
ter rifeth higher with, than without them, I 
find alfo, that oil of vitriol alone, mixed with 
{now or ice, have the fame effect, though not 
fo powerful. 

One affirms, that falt-petre diffolved in 
water, and put into a bolt-head, and long 
agitated, not only cools the hand exceedingly 
(which is very true) but alfo converts it to ice; 
yea, in the very fummer month, which an- 
{wereth not my trial, though kept a whole hour 
in that agitation in the hardeft feafon. 

Tuts following experiment alfo I add, pro- 
pofed to me. ) 

I FinteD a bolt-head, containing a quart 
of water, and fet in an iron pan, furrounding 
it on every fide with fnow, which covered alfo 
part of the neck; and then fet the kettle over 
the fire, and took now and then the bolt-head 
from the fire, whilft the fhow was thawing, 
but not the leaft fign of freezing appeared in 
the water put into the bolt-head. 

As for the helps of thawing, take this ex- 
periment, I fet in the fame cellar three pans 
full of ice, one on Newca/tle coal, a fecond on 
fand, a third on the earthen floor ; they thawed 
in the fame order they are mentioned, which 
was thrice repeated, and once that placed on 
the coal did thaw, when the other continued 
their ice. Sealed glaffes feem seither to pro- 
mote or hinder this act of freezing. The 
fame fuccefs I had with egos and apples in my 
cellar. 

_ Due laft thing I fhall {peak to, is the ufe of 
ice, You may therewith make a fiphon, being 
fafhioned and applied, as ufually fphons are ; 
and this will happen, whether you make it one 
continued piece of ice, or two contiguous ones; 
for in both the water will run exceeding faft, 
and this fiphon foon empties all the water 
out, 

_ A fecond ufe is, for refraétion, whereof Mr. 
Fook hath given you already a learned demon- 
ftration. And I having formed fome ice into 
various figures, like moft ofthofe mentioned by 
the dioptrick writers, the Paswemeve were the ve~ 
ry fame as. in the like figured glaffes ; but how 
Defcartes made dioptrick glaffes of it, I know 
not, efpecially to make ufe of them. And 


‘laftly, you may make a fpeculum of it, efpe- 


cially if a piece of blacked paper be placed be- 
hind it, and if you hold a candle at a conve- 
nient diftance, there will appear very many fpe- 
culums to your eye, according to the number 
of the bubbles contained in the ice. Burt I 
could not obferve any heat proceed from ice, 
though cut in the true figure for burning. 
glaffes, and expofed in naked ice; but frozen 
in {pherical claffes it will-heat a little, 


IsuHauz here fubjoin fome propofitions of 
the learned Bartholinus, taken from his book 
De Nive, being near-to the former argument, 
who affirms, 

1, THatT the more fubtile diftilled {pirits 
gain a clear fplendor and elegancy from fnhow 
placed about them. 

2. Tuar the rays from fnow newly fallen 
glitter, and excel in a kind of {plendor, where- 

with 
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with the eyes are dazled. ‘ Both thefe are 
‘ true, and have but one common caufe, viz, 
© the multitude of reflections caufed by the in- 
‘ finite globuli, whereof every flake of {now 
‘ confifts. 

3. TuaTt he faw cabbage growing in his 
garden, putrify on that part, which was above 
the fhow. ‘ It is certain, that froft alone, 
‘ with or without fnow, hath this effect on 
cabbage, being of the tribe of fucculent 
plants ; and I obferved, that this year 1644, 
our great houfe-leek, or American aloes 
(ufually hung up in houfes) kept in an up- 
per room, was totally deftroyed by the cold. 
And that apples will rot, I have faid before, 
and houfewives, to prevent the rotting of 
onions, commonly hang them up in their 
kitchins, or keep them in their ovens, or 
fome clofe place. And this prefent year 
1662, I faw at Mr. Box’s the eminent 
druggift’s houfe, abundance of {quills or {ea- 
onions quite rotten: they were laid in an 
open, but clofe garret. 

4. WHEN fhow melts by the fun’s heat, co- 

pious vapours from the earth clouded the fun. 
< He fhould rather have faid, vapours from 
< the melted fnow ; and ’tis no wonder, that 
© vapours cloud the fun. 

5. SNow melts and falls off from ivy. ‘ 1 
© have“ obferved all the forts of ivies, and 
‘ evergreens with us, and fome biting plants 
© too, but find in them all the contrary to what 
< is here afferted. Nay, no difference hath 
< been obferved even in hoar-frofts, which 
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fall equally, and-continue on all forts of 

plants. 

6. He excludes not a fmall portion of earth 
from fnow, though pure, which, faith he, 18 
manifett from diftillation, ‘ This experiment 
© I have found true by evaporation, which is 
© tantamount to diftillation; and indeed all 
© melted {now leaves an earthy and foul fettling 
¢ behind it. 

_ ViscosiTy with foftnefs is greater in 
new than in old fnow, and therefore it is 
brought into a mafs. ¢ Vifcofity in it I un- 
© derftand not; its foftnefs indeed is manifeft 
‘ too, by the tracks of beafts, which appear 
¢ more fair, the fnow not rifing on the fides of 
‘ the impreffion made by their feet (as ic doth 
¢ in old) but retains their perfect character. 

8. WATER-CRESSES and {fcurvigrals grow 
under the fhow in gardens, ‘ I apprehend 
not, that any plant whatfoever grows atall in 
hard feafons; my meaning is, that no plant 
acquires any greater bulk of quantity, but 
keeps at a ftand only; and this countrymen 
affirm of grafs and corn, and gardeners of 
other plants, It is true many plants will up- 
on thawing fhew a finer verdure, and 1f warm 
weather prefently follow, all vegetables will 
thrive exceedingly. For how they fhould 
thus grow, when their nourifhing liquor is 
congealed, and confequently become im- 
moveable, I underftand not. 

9. Arr is included in fnow ; ‘ which this 
way of mine to make {now fully convinceth. 
I took the whites of eggs, and beat them 
in the open air with a {poon, into a frothy 


en A AF A A RF A AR A A A 


°-§ A A A 


” : 
nan «a a a. | 


¢ confiftence, as women do to make their {fnow- 
‘ poffets, and then taking a little of this fub- 
¢ {tance, and laying it on a trenchard, it foon 
‘ became plain flakes of {now, fo that none, 
that faw them, could judge otherwife. An- 
other accidental experiment proves the fame ; 
for having put water into a tube, and having 
long and ftrongly agitated it, there arofe 
many bubbles at the top, which foon freez- 
ing (my agitation ceafing) became perfect 
fhow. And now having here fet down the 
way of counterfeiting, at ‘leaft, if not of 
making fnow, I will add, how a pruina or 
hoar-froft alfo may be imitated. I took a 
pail filled with warm water, and hung over 
it hair, mofs, and a piece of rofemary : now 
the atomical vapours rifing from the water, 
fixing themfelves on the mofs, hair, and rofe- 
mary, became on them a perfect hoar-froft. 
The like is daily feen on the beards and hairs 
of men and horfes, travelling in cold winter 
nights or mornings, proceeding from their 
breaths, fteams of their bodies, or moift 
atoms of the air. I tried alfo to make hail 
with drops of water, but could not hit on it, 
for they would never become white. Whence 
it is manifeft, that hail is not drops of rain, 
fuffering glaciation in the falling, as the re- 
ceived opinion of philofophers afferts. 

10, SNow abounds with fat. ‘ This [ un- 
* derftand not. 

a1, Snow with ice fwims on water. ° This 
© isa clear confequence from the feventh affer- 
* tion. 

12. SNow-waTER boils meat fooner, and 
makes the flefh whiter. ‘I tried this in flefh 
‘ and fifth, but could find no manifeft diffe- 
‘ rence, either to their fooner boiling or white- 
* nefs. 

13. Snow newly fallen hath no tafte, but ly- 
ing long on the ground, or frozen, fomewhat 
bites the tongue. ‘ My tafte was not fo acute, 
‘ as to diftinguifh the biting of one from the 
¢ other. It is true indeed, that {now frozen 
¢ doth more affect the tongue with its coldnefs, 
‘ than {now alone. 

14. Worms are fometimes found in fnow. 
¢ This neithermy own obfervation, nor relation 
‘ from others can make out. 

15. From fnow, by a peculiar art, a falt of 
wonderful ftrength 1s drawn. ‘ He faith not 
¢ this of his own obfervation, nor teacheth the 
‘ way to extract it. 

16, ArTER much fnow plenty of nuts. 
¢ This frequently fuits with the countryman’s 
¢ obfervation, but many times fails; fuch years 
¢ alfo commonly produces plenty .of wheat, 
‘ other feafons concurring. 

_ J thal! here alfo infert two remarks out of 
the fame authors concerning freezing. The 
one is, that the great duke of Zu/cany diftilled 
fpirit from wine, only by putting {now upon 
the alembick, without help of fire. The fe- 
cond, that the duke of Mantua had a powder, 
which foon congealed water into ice, even in 
the fummer. 

Anp to conclude, take thefe general obferva- 
tions made by the command of the Royal So- 


ciety, with weather-glafles framed after the 
| Italian 


made in December and January 1662. 


Italian mode, and filled in part with tinged 
fpirit of wine. Which I fhall deliver briefly, 
and in grofs, and not each day’s alteration a- 
patt. I took then two of the faid glaffes of 
equal dimenfions, as near as might be, and 
filled them with the fame fpirit of wine; one 
of them IJ placed in my ftudy-window, ftand- 
ing north-weft, the otherin Mr. Pullyn’s ware- 
houfe under St, Pau/?s church, and chofe there 
a {mall recefs or room, which was moft remote 
from the entrance, and the warmeft in the 
whole ware-houfe. Both the glaffes were fettled 
in their {tations the 15th of Oéfober 1662, the 
{pirit in both having the altitude of three inches 
juft. When the glafs in my ftudy was deprefied 
by the cold an inch, I went and obferved that 
in the ware-houfe to have received no manifett 
change in its ftation. And at a fecond vifit 
the fpirit was depreffed + of an inch below, 
when that above ground was depreffed near 
two inches. And during the long continuance 
of all that hard winter, it never defcended a- 
bove 2 of an inch, and never was higher there 
than three inches and + ina mild feafon in 
April following, by which time the papers 
fixed to the glafs, and whereon were fixed the 
degrees, were quite rotten, and the characters 
fearcely legible. And at the fame time, that in 
my ftudy was raifed to four inches 3. By 
which it appears, that the faid ware-houfe was 
in the coldeft feafon as watm as in a mild 
March, for at that ftation the glafs in my ftudy 
{tood commonly betwixttwo inchesand 2 anc =. 
And fo indeed this place appeared to one, that 
went into it at the coldeft feafon. And to this 
purpofe I feveral times fent in at night my 
hardeft frozen liquors, which were conftantly 
thawed in the morning, though it froze ex- 
ceeding hard above ground. 

Tue glafs in my ftudy, after two days hard 
freezing, was funk below my marks into the 
very ball; fo that Jcould make no further ob- 
fervations concerning the cold above ground. 

From the former obfervations, that popular 
error is manifeftly refuted, viz. that cellars 
and fubterraneous places are hotter in the win- 
ter than in the fummer ; which, though they ap- 
pear fo to us, becaufe they warm us in the win- 
ter, and cool us in the fummer, yet they are 
not fo in themfelves: for it appears by the 
former experiment, that in the coldeft feafon 
the fpirit was depreffed to two inches and 5, 
and rofe in April to 32; and no doubt would 
have rifen about + of an inch higher, had it 
continued there, till the hotteft feafon of the 
year. 

One thing more IJ obferved, viz. that the 
tinged fpirit of wine had in this fubterraneous 
vault totally loft its colour, whereas that in my 
Atudy, (two years after) {till retains its former 
tincture. 

Since the printing of the foregoing papers, 
viz. 1664, (there being no frofts in England 
1663) I made thefe following experiments. 

Finpinc the 3d of January the feafon dif- 
pofed to freezing, I expofed a pint bottle of 
claret, and a glafs cane filled with canary, a 
folution of fal gem, train oil, and the oil of 
JO mele and on the fourth of the fame 

ox, II. 


month, the night being the coldeft and fharpett 
that I ever felt, (which all I fpake with the 
next day confirmed) the wind then blowing 
hard at fouth-weft, I found in the morning 
all the liquor§ frozen, except the fal gem ex- 
pofed in an earthen pan, which fhewed at the 
bottom of the difh fome feemingly cry{tallized 
falt; the oil of the fame fruit became very fri- 
able, and of a milky white colour, but the 
train-oil only loft its fluidity, and became of 
the confiftence of foft greafe. And the fame 
night a bottle of the Rhenifh wine, called Back- 
tag, and another of lufty white-wine, ftanding 
in ardom a ftory high, expafed to the faid 
wind, had moft of the wine frozen in them ; 
the ices whereof being taken out,, tafted fome- 
what weaker than the wine itfelf. AJI the 
fame things happened the fixth night of the 
fame month, It is to be obferved, that the 
pint of claret, and the fack in the tube, were 
both frozen throughout thefe two nights, and 
after their double freezing and thawing, they 
loft nothing of their fpirit, colour, and tatte ; 
nay, the claret being a ftrong Burgundy wines 
though it often fufered glaciation and thawing 
for three weeks together, yet in all that time 
fuffered no manifeft alteration, but appeared 
the fame to fenfe, as when it was expofed, in 
colour, tafte, and ftrength. 

As to the concentration of coloured Iquors; 
Mr. Hook fhewed me an oval glafs, having at 
one end a narrow cane above an inch long, al- 
moft filled with water, tinged with cochineal, 
frozen; throughout, the ice round about, to- 
wards the fides of the glafs, fhewed wholly 
colourlefs, but that in the midft was of an ex- 
ceeding high dye, but the ice, that was raifed. 
to the neck of the glafs, was lightly tinged 
With a fcarlet hue. Hereupon having fome 
flafks by me, IJ put into onea ftrong decoctian 
of cochineal, and into another a like decoction 
of foot, which being expofed to the air, and 
incompafied in a veffel with fnow and falt, 
they did freeze to the thicknefs of an inch or 
more; and the air then beginning to relax, I 
broke the flafks, and the diffolved ice yielded 
a water totally colourlels, I made alfo an ex- 
periment with a very ftrong decoction of gen- 
tian roots, which being expofed in a four-ounce 
phial, theice thereof had a far deeper colour, 
and bitterer tafte in the middle, and towards 
the bottom, than towards the outfides of it. 

Anp whereas Barclay relatés, that King 
ames being in Denmark to fetch his Queen 
thence, in the winter feafon had his nofe and 
ears in danger of gangreening ; which being 
timely perceived by fome of the King of Den- 
mavk’s nobility, they caufed the parts to be 
rubbed with fnow, and fo the danger was a- 
voided: the fame travellers affirm, that in 
the northern parts, where men become tiff 
with cold, and almoft frozen to death, that 
they rub the frozen parts with fnow, or 
elfe caft the whole body into water, by which 
means the whole body is crufted over with ice, 
as egas and apples are, as if the freezing atoms 
did pa{s from the body frozen into the water 
or fnow; and this way of curing gangreens 
from cold, Sennertus doth prefcribé. To 
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make fome experiment hereof, I expofed flefh 
and fifh, and found, that by immerfing them 
into water, they foon became more limber and 
flexible, and more eafily yielding to the knife, 
and compaffed with a cruft of ice of the thick- 
nefs of about half a crown, manifeft tokens of 
their thawing; and being cut, they difcovered 
nothing of ice inthem. This, for more cer- 
tainty, I often reiterated, as alfo in eggs and 
apples, above a dozen times, and never failed. 
of unthawing them by this way. It is to be 
noted, if you immerfe the flefh, fifh, eggs, or 
apples deep into the water, no ice will appear 
on their outfides, but only when you hold 
them near the furface of the water. 

Asto the Perfian experiment mentioned by 
Olearius, of making huge heaps of ice to be 
preferved for cooling of theirdrinks, I obferved, 
that by pouring water into an open pan, or 
into a flafk gradually, fome at one time, fome 
at another, I could quickly freeze by this way 
a whole flafk-full, when near half of a flafk filled 
at once, though helped by art, was unfrozen. 
I obferved alfo, that the ditches between South- 
wark and Rotherbith had acquired an exceed- 
ing thicknefs of ice, caufed by the flowing of 
the water in them at full tide; for new water 
being brought in by the tide, was there con- 
gealed to the thicknefs of fome inches every 
ebbing and flowing. I obferved alfo the ice 
on the banks of Tames above two yards thick; 
the inhabitants told me they had feen it three 
or four yards thick, which thus came to pafs: 
the tide flowing in, and meeting with great 
flakes of ice, drove them to the banks, and 
lodged them on the ice there frozen; which 
flakes uniting there with the former ice, raifed 
it to that excefiive height or thicknefs. Befides, 
every one may obferve in London ftreets, and 
elfewhere, in channels, where no conftant cur- 
tent is, that water coming from the houfes 
foon fill the channels with thick ice; for run- 
ning but a little at a time, it freeezeth almoft 
as faft as itcometh thither. Nay, I have feen 
ice of fome yards thicknefs in fuch places, where 
afmall rill or ftream of water gently falls on 
the fide of a hull. 

Awmoncst thofe things, that will freeze, mor- 
tar and plaifter of Paris were omitted; and 
thence it 1s, that plaifterers and bricklayers play 
all the winter. 


My Lord Verulam, in his Natural Hiftory3 
(and fome from him have affirmed to me) that 
apples and eggs covered with a wet cloth will 
not freeze, but I find no difference in thofe, 
that are thus covered, and them that are not. 

App tothofe, that fink upon congelation, 
all oils from animals; and from vegetables, 
that are extracted by expreiffion or boiling, 

App to thofe, that freeze not, water and 
fugar boiled to the confiftence of a fyrup, and 
alfo other fyrups, none whereof I could ever 
take notice, or learn by others, that they would 
freeze. It is true, that water having an equal 
quantity of fugar diffolved in it; will freeze, 
but with a little more mixed therewith, freez~ 
eth not, 

To try the effect of cold upon loadftones, 
I expofed feveral of them in the open air, and 
alto within rooms, in the moft fevere weather, 
the needle being kept in avery warm place. 
At other times I expofed the needle to the cold - 
air, keeping the ftones warm, at other times 
both weré expofed; but in none of my expe- 
riments could I conclude any thing certain as to 
their attractive faculty: for the fphere of their 
activity was found’ to be fometimes greater, 
and fometimes lefs, to a confiderable difference, 
in ten feveral good ftones imployed for this 
purpofe. | 
_ [Essavep alfo to find out a ftandard of 
cold, whereby to fit the tinged fpirit of wine 
for the weather-glaffes, and to that end made 
ufe of conduit-water, and the diftilled waters 
of plantane, poppies, black-cherry, night-. 
fhade, fcurvigrafs, and horfe-radifh; all which 
were firft placed in the fame room where a 
fire was kept, and then removed, and mea- 
{ured out into fpoons in equal quantities, and 
alfo a drop of them dropped on the fame bench: 
but though this was often tried, I could not 
make any fure inference from them. Only I 
obferved, that the black-cherry-water did for 
the moft part freeze firft, but the other with 
very great uncertainty. ‘The horfe-radifh, 
and {curvigrafs-waters, were for the moft part 
froze laft. The beft way to difcover the ve- 
ry beginning of freezing of liquors, is to 
move a pin or needle through the liquors, 
whereby the ice will be raifed, and become 
difcernible, when the naked eye can difcover 
none at all, 
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Particulars referable to the I tithe. 


f. FHiE 26th of December in the thorn- 

ing, (being an éxtraordinary hard 
| froft) there appeated to be quite 
frozen in my window near the fire, a phial full 
of the folution of minium, [made in the fpirit 
of vinegar,] fo ftrong, that part of it was flit 
into faccharum Saturni: only at the top of them 
there wasa little (lefs than a quarter of a fpoon- 
ful) that looked yellow, and was not ftazen, 
though, being poured out, it did not freeze 
like an oil. 

2. A SotuTton of gold, made with falts, 
and ftanding in the fame window by the fo- 
lution of minium, was alfo frozen. 

3. There was expofed a pint phial full of 
the tincture of lignum nephriticum, which be- 
ing frozen, there appeared no colour inthe ice; 
when the phial was held from the light, as in 
the liquor before it was frozen. 

4. Ine often mentioned ingenious gentle- 
man, Mr. Dravimond, who was lieutenant-¢e- 
neral of the Ruffian army, told me, that he 
had divers times feen brandy frozen in Ruffa, 
but the ice was not fo hard as common ice. 

5. A Frencu furgeon, that waited upon 
an extraordinary ambaffador to Mo/cow, being 
inquired of by me about the freezing of fpirit 
of wine, anfwered me, he had good ftore of 
brandy frozen in the bottles, and that the un- 
frozen part, which was retired to the middle; 
was a fpirit of wine by great odds ftronger 
than ordinary brandy. | 

Tue above-mentioned amibaffador alfo told 
me, that it was ufual in their country to have 
wine freeze, 


Paffages taken out of a teittr of the Ruffian Em- 
peror's phyfician to Mr. Boyle. 


6. Tux 7th of December, I put fome very 
{trong French brandy intoa Chinacup, fuch as 
they drink coffee out of; and expofed it to the 
air: In three hours time it was turned into a 
crufty ice all about the fides of the cup, as if 
fome cold blait had forced it abroad, 

Water and fallad-oil were expofed, the 
oil reduced to the firmnefs of tallow, the water 
not frozen. 


Particulars referable to the Wl* title. 


1, HIE fpirit of fal armoniac made with 
quick-lime, volatile oil of amber; a 


{mall quantity of oil of vitriol; folution of 
filver in aqua fortis, fome diluted with rain- 
water, and a phial full of weak /piritus fangui- 
nis bumani, was expofed two nights and a day 
to the cold. The event was, that the three 
former liquors appeared not to be at all frozen; 
the folution of filver was frozen, and the fpirit 
of blood appeared almoft totally turned into 
ice, (for fomething feemed to be unfrozen: at 
the bottom, efpecially near the middle part of 
it) and the ice rofe up high enough to fill the 
heck, and thruft out the cork, which I found 
lying upon the ice above the neck. (The glais 
was not hereby broken.) 

2, Unrecririzp oilof turpentine, thoughi 
being expofed all night in a fingle phial, ic 
would not freeze; yet the fame quantity (which 
was about two or three {poonfuls) being ex- 
pofed in an open earthen pottinger, the upper 
part afforded ice of a pretty thicknefs, and 
figured almoft like that of frozen urine, 

3. A TrRavevver, bred tobea phyfician, 
informed, me; that in that part of Scotland, 
where his father now lives, there is alake, out 
of which runs a little river, whofe waters, nei- 
ther in the one, nor the other, are ever frozen 
in the midft of winter (which in thofe northern 
parts is wont to be very fharp) and that lumps 
of {now and ice caft into that lake do readily 
diffolve there; and yet, as he anfwered me, 
this water doth not differ in tafte from com- 
mon water, as he divers times obferved. 

4. | Was told by a colonel, that the fol4 
diers this winter making ufe of fallad-oil to keep 
their locks from freezing, found they could 
not difcharge; but being advifed to hemp-oil; 
they froze not: neither will train-oil freeze, as 
it is told me. 


Partitulars referable ta rhe VI title. 


I, Jeutenant G. Drummond told me, that 
he had often been fifHine on ponds 
and lakes, that had been frozen over fo ftrong- 
ly, that men might march with cannon over 
the ice 3 and yet thefe lakes were ftored with 
live fifi, as they found; when they broke the 
ice in feveral places, and drew their nets under 
the ice from one hole to another. 
being drawn out, and packed up in this ftate, 
would continue good fora month, or better, 
without being either falted or dried. 
2. AND it was remarkable, that the fifheg 
being drawn out of the water found fo great a 
difference 


The fifh . 
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difference between it and the cold air, that 
prefently after, as foon as they had made fome 
few leaps up and down, they were ina trice 
frozen as {tiff as boards. He told me, that flefh 
and fith, if when it was frozen; it was thawed 
by the fire, would be quite fpoiled, and the 
flefh would not only lofe its natural tafte, but 
would be incredibly hard and tough. But 
flefh and fifh being kept in cold water, would 
there thaw, and bécome tender, and fo grow 
fit to be dreffed; yet he obferved not, that in 
the thawing they acquired a coat of-ice, as I 
told him I obferved frozen eggs and apples do 
in England, when thawed in cold water. 

3.‘He alfo told me, he had frequently 
feen men to have the end of their nofes, and 
the upper part of their cheeks frozen, even 
when themfelves were not aware of it, and that 
they were very careful not toenter into a {tove, 
or come near the fire, to relieve themfelves ; 
becaufe if they did, the frozen parts would be 
apt to mortify, and come off, but they would 
rub them well with fnow, by which means 
they were thawed, though not without fome 
trouble, yet without danger. 

4. In Lapland they” ufe another way to re- 
ftore frozen limbs, viz. by making a certain 
kind of a cheefe of deers milk, which they toaft 
apainft the fire, and anoint the place affected 
with the Caws-body, and that reftores the fro- 
zen member immediately. 

6. I Hap fome Chefbire cheefes, of which 
I defired the cheefemonger to choofe the fatteft 
and firmeft to refift the froft; but they were 
all frozen, as alfo a Chedder cheefe of a hundred 
pound. I threw one into cold water, and in 
a quarter of an hour it gathered ice about it, 
or rather the water extracted the icicles out of 


6. Fisu thaws fooner and kindlier in cold 
water, than in the warm ftove; but thawing 
in water is notfo proper to Hefh,; which mutt 
have a time anfwerable to its bulk, or elfe it 
will never roaft further than it is thawed, roaft 
it never fo Jong, and carefully. 

7. It is their cuftom in Ruffia, efpecially ae 
Mafcow, to thaw their fifh (before they put 
it to boil) by letting it lie in cold water, till 
it hath got a cake of ice about it, which they 
take off, and then put'the fifh into new cold 
water, and, when it is covered with ice, take 
it outagain: this they continue to do, till the 
fifth will occafion no more ice, and unlefs this 
be firft done, they find it will never be well 
boiled. 

8. An old fea-captain told me, that they 
very often met with large white bears, out of 
which they had fat enough, when well ordered, 
to yield a hogfhead of oil. 

Tue fame captain told me alfo, that white 
bears in or about Greenland, notwithftanding 
the coldnefs of the climate, -have an excellent 
{cent; and that fometimes, when the fifhermen 
had difmiffed the carcafs of a whale, and left 
it floating on the waves three or four leagues 
from the fhore, from whence it could not be 
feen, thefe animals would ftand as near the 
water as they could, and raifing themfelves 
on their legs would loudly fhuff inthe air, and 


d 


could not. 


with the two paws of their fore-legs, as with 
fans, drive it as it were againft their fnouts; 
and when they wete (as my relator fuppofed) 
fatisfidd whence, thé odour came, they would 
caft themfelves into the fea, and fwim directly 
towards the whale, as my relator and others 
obferve, who had the curiofity to row ata 
diftance after them, to fee whether their nofes 
would ferve them for guides, when their eyes 
He faw no other bears in thofe 
parts but white ones. 

g. AN inquifitive doctor of my acquaintance 
bought at Mo/cow a {mall quantity of Malaga 
fack, that did as it were drain out at the bot- 
tom of a pipe or hogfhead, that.had not been 
tapped, till it was (unawares to the owner) 
frozen, -This liquor was much ftronger and 
better. than the wire that afforded it,’ and the 
fame of its goodnefs making others croud te 
buy the remaining part of it, they found it, 
when the veffel was kept in a warm place, 
which thawed the ice, to be little elfe than 
ftrengthlefs phlegm. The fame phyfician had 
likewife fome ftrong beer frozen, whereof the 
part that refifted the cold (and was taken up 
near the top of the veffel) was ftronger than 
wine; but the reft, which had been onee ice; 
was worth little or nothing. And as to thefe 
and the like glaciations, the fame doétor told 
me, that he obferved not the unfrozen liquor 
to retire always into the middle of the veffel, 
but rather (efpecially in fack) tobe intermingled 
with the ice, almoft (as I guefs by his defcrip- 
tion) as honey is difperfed into an honey-comb.: 

10. Some of the men of the old fea-cap- 
tain’s, that had been in the frigid zone, being 
on fhore off Greenland, opened a barrel of good 
beer ftanding an end, and before they had 
drank much of it, the wind turning fuddenly 
fair, and being haftened aboard, they left the 
barrel behind them; and thenext year coming 
again to the fame place to fifh for whales, fome 
of them went afhore in a fhallop, but were 
by extreme cold, and the interpofition of fome 
ice, kept for a day or two from being able to 
get to the fhip; by which accident their pro- 
vifion falling fhort, one of them remembred 
the barrel left behind, and coming toit, found 
it ftanding where they left it, but very hard 
frozen; whereupon they took a {pit they had 
with them, and made a good fire, and there- 
in heating it red-hot, they broached the frozen 
barrel with it, and when the fpit had reached 
almoft the middle part of it, there came out 
fome quarts ofa turbid liquor, but fo ftrong 
and heady, that it made moft of: them drunk, 
and fall afleep for divers hours: after which, 


waking, they did for curiofity fake ftave the 


cafk, and found, that about this fpirituous li- 
quor the waterifh part of the beer had been 
hard frozen on every fide, and the liquor had 
been altogether inclofed in thick ice. ‘This re- 
lation I had from the old captain himfelf, who 
was imployed in that voyage. 

11. THe often mentioned governor of Smo- 
lenfco, a famous fortrefs between Ruffa and 
Poland, told me, it often happened, that the 
French, and fometimes the Spanifh wines, 
that are yearly brought from Archangel td 
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Mofcow, are fo frozen by that time they come 
thither, that their owners are fain to break the 
cafk, and cleave the ice with hatchets, and 
then they tranfport it from place to place in 
ordinary jars, ({o hard it is frozen,) and when 


they mean to reduce it to liquor again, they put 
it into another cafk, and that cafk into a deep 
hole made into the ice or fnow, where it will 
flowly thaw, and be far lefs impaired, than if it 
had been thawed by the fire-fide, or ina itove. 


The Phenomena of an Experiment about Freezing, made 
by Mr. Boy Le, referable to the VUth Title. 


[This Paper was produced and read in the Royal Society, Nov. 23, 1671.) 


E took a bolt-glafs, bigger than two 
turky-eoos, with a ftem, which we 
caufed to be drawn out at a lamp, till it was 
as flender as a goofe-quill, or thereabouts, 
This veffel was filled with water, till the liquor 
reached to a pretty height in the flender part of 
the ftem. Then I put it intoa mixture of 
beaten ice and falt, in which mixture a cavity 
had been before made to receive a good part 
ef it. But though upon our putting the ¢lafs 
into this cavity, there would at the very top 
feem to be fome little fhrinking down of the 
water, yet that was very {mall, and fometimes 
very fcarcely, if at all, difcernable; nor did 
the water afterwards appear to fubfide, and 
exhibit the other phazenomena of freezing wa- 
ter mentioned by the excellent Florentine virtu- 
ofi: only when the liquor began below to be 
turned into ice, the quick afcent of it was ma- 
nifeft enough. 

WHEREFORE we afterward caufed the {tem 
of a round bolt-head of clear glafs, whofe 
globous part was about 34 inches in diameter 
(taken on the out-fide with calliper compafies) 
we caufed, I fay, this ftem to be drawn out 
at the flame of a lamp, till it was at leaft as 
flender asa raven’s quill; and the glafs being 
filled with water toa competent height, that 
the expanfions and dilatations of it might be 
very manifeft in fo very flender a pipe, we ob- 
ferved the enfuing phaznomena. 

Frrst, As foon asthe globous part of the 
glafs came to be as it were immmerfed in the fri- 
gorifick mixture, the water in the fmall item 
inftantly afcended, fometimes the length of a 
barley-corn, and fometimes lefs, and fometimes 
more, And this afcenfion was fo haftily made, 
that it often begun and ceafed almoft in the 
fame moment; after which the water began 
(though more flowly) to fubfide again to its 
former ftation, or thereabout, which, with other 
circumftances, made it very probable, that as 
the Florentine virtuofi ingenioufly labour to 
prove, this fudden change proceeded rather 
from the conftriétion of the glafs it felf upon 
the firft contact of the frigorifick mixture, 
than upon the fenfible condenfation of the water, 
which 1s not likely to be fo fuddenly effected. 

SrconpLy, But whereas the newly named 
philofophers recite, as a conftant phenome- 
non, that after the firft fubfidence of the wa- 
ter, and a fubfequent paufe for a pretty while, 
the water will be conficerably depreffed once 
more, before it begins to rife, we could very 
rarely indeed and fcarce ever obferve fuch a 
thing to happen, though I cannot fufpect my 

Vot. II, 


felf to have overfeen it for want of attention. 
For my expectation of fuch a fubfidence of 
the water, and its hot appearing to me the firft 
and fecond time, invited me to repeat the ex- 
periment feveral times one after another, and 


‘to look very attentively upon the water, and 


the marks carefully ftuck on the fide of the 
glafs, to obferve the motion of the liquor. And 
this feemed the rather ftrange to me, becaufe 
I had often formerly obferved in trials purpofe- 
ly made on other occafions, that water in con- 
venient glaffes would fuffer fome degree of 
condenfation by the action of a frigorifick 
mixture, before it would begin to difcover any 
ice init. But having reiterated the experiment, 
till I, and thofe that affifted me, grew weary, 
I was fain to abandon it, leaving the profecu- 
tion of it to farther trials; For I dare not 
fufpect, that fo many eminent virtuofi, as en- 
noble the Florentine academy, could miiftake, 
or mifrelate a matter of faét, not once, but 
frequently, and uniformly taken notice of by 
them. And befides that, as I was faying, it 
is confonant to my owh experiments on other 
occafions, in one of the glaffes, wherein I tried 
this very experiment, I obferved the fecond 
fubfidence to be confiderable. So that I can- 
not but fufpect, that the fo differing events of 
their trials and mine, as to this phenomenon, 
may proceed either from fome peculiarity in 
the water they employed, or in the qualities 
of the glafs, which the veffels I ufed were made 
of, or in the length and flendernefs of the 
item, confidered together with the groffnefs 
of our Enelifh air in fnowy weather, the pref- 
fure of the air having elfewhere been fhewn by 
me to have a great ftroke in divers condenfa- 
tions afcribed to cold: but whether to any of 
thefe things, or any other, that, which we have 
related, is to be reduced, future trial muft de- 
termine. 

Tuirpry, I obferved for the moft part, 
that after that fubfidence, that almoft immédi- 
ately attends the firft rifling of the water, there 
would be for fome tine, more or lefs, a reft- 
ing of the furface of the water in the fame place, 
which continued till the upper part of the wa- 
ter began to afcend upon the beginning of the 
glaciation of its lower parts; and the duration 
of this paufe or reft of the water I found to be 
very uncertain, being at fome times at leaft 
twice or thrice as long as at other times, ac- 
cording as the frigorifick mixture did more or 
lefs vigoroufly operate upon the neighbouring 
water. 

Fourtury, Though if the experiment was 

5H tried 
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tried in glaffes, whofe ftems were of an un- 
ufual bigne!s, the aicenfion of the water in the 
ftum upon the glaciation of it in the globous 
part, was rot fo quick as to be very remark- 
able; yet when the ftem was drawn out Co 
{uch a flendernefs, as was before defcribed , 
the water, after having (as 1 Jately noted) 
relted a while, would, upon its beginning to 
freeze beneath, afcend fo haftily in the ftem, 
as appeared ftrange enough, efpecially at the 
firtt fight: fo that ufually its progrefs upwards 
was very obvious, and fomeumes made with 
fuch celerity, that in one minute of an hour, 
or much Jefs, it would as it were fhoot up fe- 
veral inches, and would have probably af- 
cended much higher within half a minute 
more, if the fender part of the ftem had been 
long enough to permit it. 
FirtHziy, But whereas the Florentine aca- 
demians inform, that there is a confiderable 
intumefcence or rifing of the water, that does 
immediately precede glaciation, I never could 
fatisfy my felf, that I obferved fuch a pheeno- 
menon. But in fpite of frequently repeated 
trials (both alone, and before others) and of 
fiich a degree of attention as perhaps is not of- 
ten imployed even in more nice trials, it always 
appeared to me, that the afcenfion of the wa- 
ter was at leaft accompanied, if not rather 
preceded, by the actual glaciation of fome 
parts of the water, that were moft contiguous 
to the frigorifick mixture, or expofed to thofe 
portions of that mixture which were the moft 
operative. Nor did it feem eafy to me to af- 
fign any other, or at leaft, better reafon of the 
afcenfion of the water in the fender ftem, 
than the expanfion, that 1s wont to accrue to 
water, upon its being actually turned to ice. 
It is true, that in flender ftems the rifing of 
the water will be manifeft upon the production 
of fo thin and tranfparent films of ice at the 
bottom, or fome of the lateral parts of the 
alobe the water is contained in, that it has of- 
ten deceived even attentive eyes, and would 
have deceived me too, if the newly intimated 
conjecture at the reafon of the intumefcence of 
the water had not made me extraordinarily 
fufpicious, and invited me to look upon the 
glafs taken out of the frigorific mixture (and 
then wiped and held againft the light) in fo 
many differing poftures, that though in fome 
of them I could not, yet in others I did dif- 
cover thin portions of ice, which fometimes 
I could within a minute or lefs make vifible to 
others; becaufe this ice upon thawing would 
not unfrequently emerge to the confines of 
the globe and ftem, and there become eafily 
enough difcernible to a heedful eye. And 
though when I gueffed, that the water was up- 
on the point of beginning to freeze, I took it 
out of the frigorifick mixture, to try if it would 
afterwards freeze, or make the liquor in the 
flender pipe afcend; yet I never was fo fortu- 
nate, as to obferve any afcenfion of the water 
in the ftem, but when there was actually fome 
particles of ice in the ball, which though I 
newly took out of the mixture, as foon as I 
could perceive the leaft beginning of rifing in 
the flender part of the ftem, yet I regularly 
I 


found morc or leis ice to have been already ac 

tually produced at the bottom or fides of tne 
globe. The alcenfion of bubbles about tie 
time of che water’s congelation (elpecially if the 
lat, were ftirred) {donot here tolemaly tuxc 
notice of, if being an ulual concomitant of the 
vlaciacion of waicr. 

SixTHiy, It was remarkable, and not un- 
pleafantin our experiment, that rot only if the 
olafs were taken out of the muxture, very foon 
after the water bewan to atcend in the ftern, 
the thaw, by reafon of the cxtraordinary cthin- 
nef; of the ice, would begin fo quickly, that 
within about half a minute, or lomecimes 
much lefs, the liquor would begin to fubfd: 
manifeftly again. But when the watcr was fil- 
ficiently difpoted to congelation, which ir u- 
fually was, if the glafs were put into the frigo- 
riick mixture {oon enough, after the total dil- 
folutions of the little portions of ice newly men- 
tioned, it would, upon the contact of the fri- 
gorifick mixture, though the globe were but 
half buned in it, begin to glaciate in a trice: 
infomuch that making obfervation by a minute 
watch, I have had the water fhoot up in the 
{tem within half a minute, fo as to difcover 
ice in it, and within two minutes (from firft 
to laft) to exhibit ice in moft parts of the ca- 
vity of the globe. 


Particulars referable to the VII Title. 


I WO fealed weather-glaffes, one with 

{pirit of wine, and cochineal, the 
other with a blue liquor made with fpirit of 
man’s blood, copper, and fpirit of wine, were 
immerfed in water, and kept there, till the glafs, 
that contained the water, began to diicover 
fome ice within it: then, this water being 
thrown out, thefe thermometers were removed 
into oil of turpentine, (fubftituted for the wa- 
ter of the fame veffel) and {now and falt being 
apphed to the outfide, the oil of turpentine 
(whofe freezing in fuch a quantity and veffel we 
were not afraid of) was made as cold as we 
could. Whereupon the liquor in both the 
weather-glaffes manifeftly and confiderably fub- 
fided beneath the former mark, and in one of 
them (which had the blue liquor) though it 
were but a fhort one, the fubfidence was made 
half an inch; which ftill confirms, that the air- 
may impart a higher degree of cold than is ne- 
ceflary to make water freeze, and than is al- 
ways communicated by ice it felf. 

2, Tue effential oils, as Spagyrifts call them, 
that are made of {pices, and other fpirituous 
materials by diftillation in water, being, by 
reafon of fpirituoufnefs, unapt to freeze; men 
could not obferve, what effect a degree of cold 
capable of coagulating them would produce, in 
reference to their taking up more or lefs room, 
when congealed, than when fluid: fome li- 
quors having been found by experience to be 
expanded, others to be condenfed, by being 
made to congeal orto concrete by cold. Where- 
fore confidering, that oil of anifeed, though an 
effential oil, will lofe its fluidity, not only fooner 
than hot liquors, bur witha far Iefs degree of 
cold than water it felf; I thought this would 
be a fit fubjeét to make trial upon, and accord- 
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ingly having put a convenient quantity of this 
liquor into around glafs, about the bignefs of 
a middle-fize orange, furnifhed with a fuitable 
ftem, we put a mark, where the furface of the 
liquor refted, as about five inches above the 
ball. Then putting the glafs into a veffel of wa- 
ter, made cold by powdered fal armoniack put 
to diffolve in it, we obferved, that the oil in 

the ftem fubfiding did grow whitifh, though 

by inclining the glafs it was eafy to difcern, 

what part was yet fluid. Ina thort time after 

this the oil feemed totally coagulated into an 

opacous and very white body, (almoft like 
{permaceti) whofe upper furface was near three 
inches beneath the mark formerly mentioned ; 
fo that the liquor appeared to have been not 
inconfiderably condenfed by the operation of 
the cold. Which further appeared by this, 
that whereas the oil of anifeeds, whilft fluid, 

would {wim upon water, this butter-like con- 

cretion would fink in it, And yet when I 
‘watched, I could obferve, that upon the flow 

thawing of this thickned fubftance, there emerg- 

ed from time to time feveral bubbles into the al- 

ready Auid parts, divers of which bubbles might, 
plainly be feen in the coagulated matter before 

their emerfion ; juft before which feveral ofthem 

exhibited various and vivid colours, and very 
pleafant to behold. 


Particulars referable to the X!5 Tile. 


1. Frat bolt-head, fealed up with aftem 

about 17 inches in length above the 
fuperficies of the water, being fet in the frt- 
porifick mixture for eight or nine hours, the 
water afcended 15 inches and +, that J mea- 
fured, and afterwards + of + of an inch, ac- 
cording to the meafure of another ; after which 
time negle¢éting it for one hour or more, while 
I was at fupper, it blew off the fealed end of 
the glafs quite round, and broke the bottom 
of it into many pieces, leaving almoft all the 
whole body of the pipe uncracked. 

2. Water freed from air, by ftanding a 
good while in the exhaufted receiver, being 
fealed up in a round bolt-head, whofe pipe a- 
bove the water was five inches ora little more 
to the fealed apex, being fet m a frigorifick 
mixture, exhibited an ice very prettily fhaped, 
and without confpicuous bubbles ; 1n lefs than 
two hours the water came to be impelled up 
four inches and 4, and feemed to reach a little 
above the bafis of the conical and fealed part ; 
upon its breaking with a noife, the pipe was 
entire, and there appeared a good part of the 
water unfrozen under the ice, and the broken’ 
veffel feemed to fmoke. Upon confidering the 
fhortnefs of the conical part of the glafs, we 
guefled the au‘ to have been compreffed to a- 
bout the 20th part of its former room, 

3. Tue globulous part of a glafs-egg of 
about three inches (for it wanted --3th) in dia- 
meter on the out-fide, was filled with water 
to the bottom of the ftem, and then being 
carefully freed and fealed, was frozen from the 
bottom upwards, to try, whether the abfence 
of the formerly incumbent air would not make 
the ice afford larger bubbles, and confequently 
take upmore room, than otherwife ir would, 
when the water was frozen in, the ball; anda 


little way in the lower part of the ftem we 
found, that (the remaining) water reached from 
the firft {tation of the water about eight inches 
and +, the length of the whole ftem being a 
very little more than ten inches and2. Being 
afterwards fealed up with air in it, and fro- 
zen, the ice reached not in it full four inches 
above the firft ftation, though (if I miftake 


not), it was as well frozen this time as the 
former, 


Particulars referable to the XI Title. 


I, HERE was taken a ftrong cylinder 
of brafs, whofe cavity was two inches 
in diameter, into which was put a bladder of 2 
convenient fize, with a quantity of water in it, 
that the neck of the bladder (which I had taken 
care to have oiled) being ftrongly tied, the wa- 
ter might not get out into the cavity of the cy- 
linder, nor be capable of expanding it {elf any 
other way. than upwards, Then into this cy- 
linder was feted a plug of wood turned on pur- 
pofe, which was fomewhat lefs in diameter 
than the cyhndrical cavity, that it might rife 
and fall eafily in it. Upon the upper part of 
this plug was laida conveniently fhaped flat 
body, upon which were placed divers weights 
to deprefs the plug, and, hinder its being lifted 
up by the expanfion wont to be made in water 
that is made to freeze: then a frigorifick mix- 
ture being. afterwards applied to the cylinder, 
it appeared within half an hour, or fomewhat 
more, by acircle, thathad been purpofely traced 
on that fide of the plug, where it was almoft 
contiguous to the orifice of the cylinder, that 
the water in the bladder began to expand it 
felf ; and about two hours after having occa- 
fion to fhew the experiment to fome mquifi- 
tive perfons, thé circle appeared to have been 
heaved up, in my eftimate about 3, if not half 
an inch, notwithftanding all the weights, that 
indeavoured to hinder the afcenfion, though 
thefe weights amounted to 115 pound ; which 
were all the determinate weights we could then 
procure, befides brick, and fome other things, 
that were eftimated at five pounds more. Nor 
did I doubt, that a far greater load would not 
have hindered its expanfion. 

Tue day after the above mentioned experi- 
ment was made, to try the expanfive force of 
freezing water, the fame was reiterated after 
the manner above delivered, but with this dif- 
ference, that having procured more weights, 
when the plug was lifted up } of an inch, or 
fomewhat better, (which plug began fenfibly 
to rife within half, or three quarters of an. 
hour, after the frigorifick mixture was applied,) 
it was loaded with a weight of two hundred 
pounds, and a fifteen pound piece of lead, and. 
other bodies, as boards,- &c. to lay the 
weights upon-; which being alfo weighed by 
themfelves, came to fifteen. pounds more, {ov 
that the whole amounted to 230 pounds: and 
if the huindrtd pounds were both of theni (as 
their bulk and weiaht invited us to guefs) of 
that fort of weights, whichare called the great, 
a hundred containing a hundred and twelve 
pounds apiece, twenty four pounds mutt be 
added to the fim, which would thereby be 
made up 254 pounds, 
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2 Aw iron barrel, being about 14 inches 
long, and having, about ; of an inch diameter 
at the bore, and where the greateft thicknefs 
of the metal was 2, and the leaft>z, or fome- 
what better, being exactly topped at the breech, 
and having a fcrew of a con-enient length to 
frop it at the other end, was filled with water, 
and th-n the fcrew being put in, the barrel 
was t. ° d in a mixture of beaten ice and falt 
for about two hours or longer ; at the end of 
which time being tak. . out, it appeared to 
have a crack running iomewhat oblique, by 
beginning ata place about three inches diftant 
from the breech, and reaching to fomewhat 
above fix inches from the fame: the crack was 
much more wide and gaping towards the mid- 
dle of the barrel, which appeared alfo diftended 
about that part; the ice being taken out in 
divers pieces, and held againft a candle, feemed 
tohave fmallerbubbles than it would have had, 
if the water had not been pentup. But the 
minute bubbles were fo numerous, that they 
made the ice more than ordinarily opacous. 

3. A Stronc barrel of a gun of twenty four 
inches long, having the touch-hole ftopt, and 
a piug of iron, that was fitted to the muzzel, 
forcibly driven in, after the barrel had been fil- 
led with wacer, was put into a mixture of ice 
and falt, where within about three minutes by 
my watch, the lately named plug was with 
noife driven out of the end it had clofed before; 
and when the fame plug was afterward fo dri- 
ven in, that, to make the clofure more perfect, 
the fides of the orifice of the barrel were ham- 
mered down upon the outwatd end of the plug, 
yet, within about three minutes more, the fri- 
vorifick mixture making the water expand it 
felf, made it again drive out the plug, and 
that not only with noife, but with fuch vio- 
lence, that we found it had broken a deal- 
board, that made the neareft part of an oblong 
box, (wherein the operation was performed.) 
Afterwards the iron plug, being by the help of 
the fre and a hammer as it were incorporated 
into the barrel, the touch-hole came to be un- 
ftopped ; and thoughalong iron nail was ftrong- 
ly driven into it, yet the plug being uncapable 
to be driven out (as before,) the frigorifick 
mixture being again applied to the barrel, quick- 
ly drove out the nail ; which, laftly, being again 
forced in, and the commiffure being for farther 
fecurity brazed over, there was now no room 
left for the included water to expand it felf 
much, but by breaking the barrel. But being 
my felf called away, fo that I could not ftay 
to fee the iffue of the experiment, I Jeft one 
to profecute it, who foon after brought me 
an account, that within about a quarter of an 
hour (by his guefs) after the barrel was put into 
the frigorifick. mixture, though of that there 
was {carce left enough to cover it, it burft with 
a noife, and blew up the cover of the box 
(wherein the experiment was made) and the 
crack, which was two inches and a half long, 
was wide and gaping enough to let me fee, 
that the barrel was ofa very confiderable thick- 
nefs at the place, where it was broken. 

A New pewter bottle, holding (by guefs) 
about a pint, was filled with water, and then 


the top being {crewed on ; was put into a fri- 
gorifick mixture, wherein when it had lain (by 
our eftimate) about + of an hour, it was bro- 
ken, not without noife ; and being taken out, 
we found in itacrack almoft an inch and a halt 
long, and in one place fo broad as to amount 
to about 2 of an inch. The bottle feemed to 
be every way diftended, and particularly at 
the bottom, which was fo fwelled, that the 
bottle would not ftand upright upon it. 


One particular referable to the XII” Title. 


HE old fea-captain told me, that out 

at fea, when the wind blew off from the 
great banks and tracts of ice, they could, by 
the extraordinary highnefs of the cold, (which 
would fometimes make the fkin of their faces 
peel off) perceive, which way the ice lay, not 
only long before they could fee it, but fome- 
times when they were fain to failtwenty leagues, 
before they could come to it. | 


Particulars referable to the XV Title. 


I. HREE decottions, one of fage, an- 

other of rofemary, and the chird of 
parfley, were expofed in three {mall earthen 
pipkins to freeze, and were totally turned into 
ice, without any uncongealed liquor (that I 
could perceive) in the midft: nor did there 
appear in the ice any refemblance of the decoc- 
ted plants, but the ice afforded by the decoc- 
tion of fage had a very uneven fuperficies, and 
far more rugged than the two other portions 
of ice, which were neither of them fmooth ; 
and thefe (efpecially that of the fage) were ob- 
ferved manifeftly to be lefs hard or folid than 
common ice. 

2. New.y exprefied juice of lemmons be- 
ing fet to freeze in a wide-mouth-glafs, afford- 
ed an ice very oddly figured, efpecially in one 
part, where it finely reprefented trees, as they 
are in winter, without leaves. 

3. Harp ice grofly beaten, having a great 
proportion of white table-falt put to it, and 
mingled with it, there arofe from the mixture 
great ftore of whitifh fumes, as thick (at leaft) 
as common fmoke, which fumes played up 
and down all the mixture, and lafted a very 
confiderable while; and all this, though the 
weather was very warm, and the experiment 
made in aroom, where there was a very good 
fire. 

4. Snow-water being put to freeze in ice 
and falt, afforded an ice prettily figured, and 
had the bubbles produced in it fo minute, 
that they hindered not the globe, which the 
ice conftituted, from being more tranfparent, 
than would have been eafily expected. 

sg. WE took a quantity (not inconfiderable) 
of ice, about two pound or more, and having 
partly reduced it into {mall lumps, and part- 
ly beaten it into {mall powder, we mixt with 
it a convenient proportion of bay-falt not pow- 
dered. This mixture, when it was fuffered to 
lie ftill for apretty while, did not appear to 
emit any thing from the fuperficial parts ; but 
yet afterwards, when it came to be ftirred here 


or there, there would in that part arife a fmoke 
ealy 
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eafy enough to be difcerned, if the bafon or 
platter, that contained the mixture, were held 
between the eye and the light. But if the 
whole body were ftirred, then there would be 
excited fo vifible a fmoke, as that it would not 
only overfpread the furface of the veffel like a 
mift, but would overflow it on all fides for a 
good while. Iufethe word, overflow, becaufe 
indeed the fumes did not only fome of them 
afcend a pretty way into the air like fmoke, but 
the greateft part of them by far, as foon as they 
were rifen above the brims of the veffel, did 
fall down in ftreams, as if it had been a liquor 
poured out of a bafon : fothat the fumes feem- 
ed ponderous, almoft like thofe, that one may 
obferve, if he dip a piece of linnen in aqua for- 
tis, and hang it up to dry ; in which cafe the 
emitted fteams will rather fall than rife. We 
alfo took notice, that thofe fteams of our fri- 
gorifick mixture were far more plentiful than 
they feemed to be; for befides thofe, that were 
manifeftly fpilt out of the brims of the veffel, 
it was eafy, by looking upon the mixture in a 
certain pofition in refpect of the light; it was 
eafy, I fay, to perceive, that the whole cavity 
of the veifel, which was pretty deep, was all 
covered with thofe fumes, that played upon it 
like the thick mift upon a pond, not being able 
to pafs over the brims of the bafon. And this 
afcenfion of fumes, upon the ftirring to and 
fro of the mixture, lafted a confiderable while, 
and probably would have lafted longer, if part- 
Jy wearinefs, and partly bufinefs, had not called 
me away. 

I forgot to note, that, when thofe fteams 
came out the meoft plentifully, J applied my 
face to them, to obferve, if I could feel them 
fenfibly colder than the neighbouring air; but 
by reafon of an impediment, I could not con- 
tinue in a fit pofture Jong enough to be fure, 
whether thefe efluvia would in due time feel 
fenfibly cold-or no. And though I applied a 
fealed weather-glafs to the fame fumes, and the 
tincted f{pirit feemed thereupon a little to fub- 
fide, yet fome circumftances make me éaéyeiv 
till further trial. 

6. Tue old feascaptain, that failed fo often 
into the frigid zone, anfwered me, that when 
his {hip was immured wsth ice, fo that they 
could not in along time.get fo.much asa barrel 
of falt water, ‘he made wells.of the thick pieces 
of ice, to receive the liquor of tthe thawed ice, 
and found that water (though on the main dea) 
to be good frefh water, potable, and fit for 
Mrefiing of their meat, and other wufes, fo that 
she never feared want.of -frefh water in thofe-feas. 

He alfo told me, that he had divers times 
faftened the-fhip'to the pieces of ice,thatweached 
under water to about 30 fathom, and that.once 
-he:‘lay a good while 'by .a piece of ice fo ‘thick, 
‘that it was on ground.at fifty fathom, which:he 
clearly perceived, ‘both by founding, and other 
*ways of obferving, that he ,cquainted.me with. 
‘Lhefe deep pieces :of ice (he ‘faid):were not 
-very:high above theiwater, infomuch that when 
-l told him.Dhad found by ‘trial; ehat.a.cylinder 
of our. Engli/o ice could have -but about ‘the 
tenth part of.it above the water it was made of, 
and made to float in, he anfwered, that .that 
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proportion agreed well enough with his obfer- 
vation ; and added, that the great depth of the 
ice proceeded from the fuccefsful fnows, which, 
falling from the furface of it, deprefs it, and 
often within two or three days would irfelf 
melt, fo as to fhrink into a third or fourth 
part of its former thicknefs, and become hard 
ice. He likewife told me, that he had failed 
to 82 degrees and a half of Jatimade, and an- 
{wered me, that he was not miftaken in ob- 
ferving it, having had very good opportunity 
to do it by more than ordinary fit inftruments, 
that he had carried along with him. | 

He told me too, that in fome parts near 
the coaft of Greenland, he found the variation 
of the compafs to be 22 degrees, and not very 
long after to be fcarce any at all ; which ftrange 
alteration he knew rot what to make of. 

He told me moreover, that the laft year fail- 
ing in the height of 77 degrees in the main 
fea, he was fuddenly furrounded, and his {hip 
locked faft up, only that it was driven by and 
with the ice, till the 7th of Fune following ; 
and then, the ice opening a little, he made a 
fhift to fteer through at, and purfue his voy- 
age ; adding, that he obferved, that that vaft 
tract of ice being once broken, the frggments 
of it droye towards Hud/on's Streights. | 

7. Tue old fea-captain told me as ftrange a 
thing, which he had often, though not care- 
fully obferved, that great tracts of ice dead the 
wind; infomuch, that when he has been driyen 
towards the ice by ftormy weather, and feared 
to be in great danger, when they came near it, 
he unexpectedly found a kind of calm, that 
raifed his wonder, and freed him from his fear. 
And at other times going out of the ice upon 
an almoft fmooth fea, when he had not-yet gone 
far on it, he found, that there was a ftorm at 
diftance from the ice: and mentioning this, as 
avery odd thing, to a Dutch navigator, who 
frequented thofe feas for the whale-fifhing, he 
affured him, that he had feveral times obferyed 
this wonderful property of the ice. 

One particular referable to the XVII Title. 

N Siberia (a marthern province of Raff2) 
I the earth is thawed in fummer but about 
two foot in depth, beneath which it continues 
frozen, and yet over this frozen part of the 
ground there groweth good corn. ‘This I had 
from the Ryfiew empesror’s chief phyfician. 

Particulars referable to the XVI Title. 

I. VPNEHE little fealed -weather-glafs being 
i §=6. taken, was put into a glafs broader at 
the top than the!bettom, and greafed onthe in- 
fide with tallow, in which glafs the -ball in the 
infide of 1t was more -than covereél with water ; 
and that water ‘being frozen, notice was taken 
whereabouts the tinéted ‘{pirit of wine refted in 
the ftem: after which, the ice being newly ta- 
ken-off from -the ball in the open:air of an-ex- 
ceeding 'frofty morning, juft upon.the removal 
of the ice the liquor rofe-a little in the-fhank, as 
it ufeth to‘happen,-when a glafs-bubble filled 
‘with warm water is fuddenly removed into 
cold : but-prefently after the tincted liquor, as 
Wexpedted, ‘{ubfided, not only as much as it 
‘had -rifen, but a pretty jway (the-fhortnefs 7 
51 e 
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the inttrument confidered) below the former 
mark. Which may confirm our obtervation, 
that the free air may Communicate a more in- 
tenfe degree of cold than ice itlelf. 

2. ‘Tue weather having continued for fome 
time very cold, we placed two or three days 
ago a trufty fealed thermofcope (that was made 
by the ftandard weather-glals at Gre/bam col- 
lege, which I therefore call the ftandard ther- 
moicope, having ufed it for fome years) in a 
cellar, where we had obferved beer not to freeze 
in a very extraordinary fharp winter; and hav- 
ing looked upon it laft night, which was, as 
the night preceding, very frofty, the wind be- 
ing ateaft, we found, after ten aclock, that the 
tincted fpirit of wine ftood at two divifions, 
and at + above the freezing mark ; and this 
morning being a hard froft, it was found to 
ftand much at the fame height. Wherefore 
having cauied it to be removed into the free air 
in the garden, it now being about nine of the 
clock, is fallen to the freezing mark, and con- 
fequently is fubfided above two full divifions or 
inches beneath its ftation in the warm cellar. 
But neverthelefs I hence obferve, that the air 
in the cellar, nocwithftanding the cold weather, 
is not (or is but very little) warmer than the air 
in my bed-chamber is wont to be in frofty 
weather: for the fame weather-glafs being ufu- 
ally kept in that chamber, the fpirit of wine 
was wont to ftand about two inches above the 
cipher or freezing-mark, in the morning be- 
fore the fire was made, in cafe there was a 
moderate froft abroad ; and in fummer-time, 
when the weather was very hot, the tincted {pi- 
rit has afcended to the eighth, ninth, and fome- 
times almoft to the tenth mark. 

3. Tue laft night being made extraordinary 
cold by froft, fnow and wind, the ftandard 
weather-glafs (before mentioned) was removed 
into the garden, and left there tll this morn- 
ing, when the tincted fpirit appeared to be fub- 
fided above two divifions beneath the cipher 
or freezing-mark ; fo much greater was the 
cold of the air, than was abfolutely neceffary 
for the congelation of water. And yet the 
coldnefs of this very night did not by ’Avts7epi- 
s-asis fo increafe the heat of the cellar, but 
that a phial, containing about two or three 
ounces of chymical oil of anife-feeds, being left 
there till nine of the clock this morning, was 
taken out without being thawed into a liquor: 
which argues, that the heat of the cellar was 
inferiour to that of the outward air in moderate 
feafons, fince oftentimes, both in {pring and au- 
tumn, oil of anife-feeds is by the warmth of 
the air kept in a fluid form : as this particular 
parcel of oil in the fame phial, wherein it was 
expofed, was kept by the moderate warmth of 
my chamber many times this winter. 

4. TH1s morning (being December 29, 
1665) a little before ten of the clock, the wea- 
ther having been frofty (bating one mild, but 
rainy day) for near a fortnight, I took my fealed 
weather-glafs out of my chamber-window, and 
having held it a while in the open air in the 
court, as alfo wetted it with water, to reduce 
it the fooner to the coldnefs of the ambient air, 
I caufed one to pump fo long, till to a younger 


eye than mine, the water, that came out of the 
pump, icemed to begin to reek ; and then I 
held the ball of the weather-glafs for a pretty 
while in the ftream, that came out of the pump, 
and obferved, that it made the tincted liquor 
confiderably rife ; and the more, the longer I 
kept it, all it was mfen to the height of the 
crofs, which I made in the frame. Then carry- 
ing it up to my chamber, though there was a 
good fire there, the {pirit of wine began to fub- 
fide again ; thereby fhewing, that the air in my 
chamber was colder than the reeking water, 
that had been pumped out. 

5. ANOTHER time (being Feb. 17, 1663) 
after it had continued frofty weather three or 
four days, (if I miftake not the number) about 
nine or ten of the clock in the morning, I 
caufed the water of a confiderably deep well to 
be pumped for a good while upon it, after it 
had been kept a pretty while in the air, to bring 
itto the temper of that; the pump-water raifed 
it by degrees, but flowly enough, to between 
four or five eighths of an inch higher than the 
pump-water at Oxford had been able to do. 


Then I carried the weather-glafs to a fpring, 


that was wont to {moke in frofty weather, and 
was not far from the pump; and having laid 
down the weather-glafs, (that my hand might 
have no operation upon it) fo as the ball was 
covered with water juft at the fpring-head ; af- 
ter it had refted there a good while, I found 
the tincted fpirit but very little raifed : fo that 
in all it {carce exceeded five eighths above the 
height it had been brought to at Oxford. 

AFTERWARDS 1m the fame place I brought 
the weather-glafs about noon to the north fide 
of the houfe, to which the pump belongs; and 
letting it reft againft the wallin the open air for 
half an hour or more, I found, that though it 
had been that morning a {mall froft, and though 
the fun did not fhine out, yet by the weather- 
glafs the air was juft at the fame degree of 
warmth (if nota little greater) that the water 
had been at the fpring-head in frofty weather, 
when there was {now upon the ground ; and 
confequently the air was then much hotter than 
the water had been in the pump at Oxford, 
where yet in very cold weather it ufes to {moke. 

Feb. 19, being the third day of the continu- 
ance of a moderate froft, I held the fealed 
weather-glafs under the pump, and having 
caufed the water to be pumped for a good 
while upon the ball of it, I found the tinéted 
fpirit rife as high with the warmth of the wa- 
ter, as it had done many weeks before in the 
depth of winter, by the warmth of the water of 
the fame pump. 

Tue next day, being the fourth day of the 
froft, the neighbouring fpring, which (as I was 
informed by thofe I fent to fee) had not, dur- 
ing the precedent days, fmoked, did fmoke 
this morning, as one I fent to fee, informed 
me, that another fpring likewife did. About 
noon (the weather being fair, and the fun fhin- 
ing) I employed one to keep the ball of the 
weather-glafs for a competent time covered 
with water juft at the head of the {pring,which 
had {moked in the morning ; and by his rela- 


tion, which was confirmed by the height of the 


tincted 
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tinéted liquor, when I faw it, it appeared to 
have rifen higher now by near or a full quarter 
ofan inch, than I could make it do at the fame 
{pring-head divers weeks ago. But note, that 
this day the {pring-water was a pretty deal 
warmer than the air, notwithf{tanding the time 
and clearnefs of the day, as appeared by the 
fubfidinge of the tinéted fpirit, when brought 
from the fpring to my chamber in a frofty 
morning, the ground being then covered (but 
not thickly) with fnow. | 

6. Havine inquired of an ingenious man, 
obliged to make fone trials about cold, whe- 
ther he had obferved any thing to confirm or 
contradiét the fufpicion I publifhed in the Hi- 
{tory of Cold about the coldnefs and tempera- 
ture of the air; he gave me fuch an anfwer, 
that does notably confirm my conjecture. For 
he told me, that he had divers times obferved 
in an exactly fealed weather-glafs, that the 
tinged fpirit of wine was higher at fome times, 
when the weather was frofty, than at fome other 
times, when it was not; and that having had 
occafion to keep his weather-glafs with the ball 
in water, which was afterwards frozen, and 
continued ice for divers days, he warily brake 
the ice all about the ball, and removing it 
thence into the air, though it were in the fame 
room, yet he found the liquor to defcend from 
fuch a mark to fuch a mark ; and haying de- 
fired to fee the inftruments, I found the bignefs 
of the ball to be like that of a middle-fized or 
fomewhat laree crab, and the ftem to be about 
two foot and a half long : and having had the 
curiofity to meafure the diftance between the 
above mentioned marks, I found, that the li- 
quor, by being removed out of the ice into 
the air, had fubfided a pretty deal above three 
inches, 


A relation given me by an tagenious gentleman, 
lately returned out of Poland. 


. AgsouT the 21, 22, and 23d of Decem- 
ber 1669, old ftyle, lying within three Poli/b 
miles of Warfaw, we fawevery day the fun ac- 
companied with two parhelions, the one eaft- 
ward, the other weftward, almoft in a direct 
line, and diftant about 8 or 10 times the dia- 
meter of the fun from it, and continued vifible 
from near ten to twelve a clock, the weather 
being extreme cold, the air as clear, as pof- 
fibly to be imagined, both night and day ; and 
when the fun did fhine, appeared as full of 
slittering fpangles or particles ofice. The like 
hath been fince, when it hath frozen very hard ; 
which generally happens, the air being very 
clear, and as generally thaws, the heavens be- 
ing clouded any time together. 

8. Tue old fea-captain, that failed fo often 
to Greenland to fith for whales, affured me yef- 
terday, being April 8, 75. that 18 or 19 years 
aco, he failed thither in the company of two 
Dutch fhips, whereof one was a Hollander, but 
the other of Embden: the names of the mafters 
he told me. When they were come together as 
far as the place, where the Exgii/b ufed to ftay 
in Greenland (as I remember) the matters of 
the two fhips defired this captain to give them 
leave to fifth there with him ; which, he told 
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them, he could not poffibly do, being a ferv 

of the Greenland company, and employed thera 
by them. Whereupon thefe mafters told him, 
that they would then go feek their fortunes in 
an unknown world ; and {even or eight weeks 
after, they came back to him, miferably dift 
treffed for want of frefh water and fewel,which 
they defired his leave to take upon the place 3 
which being but an aét of humanity, and in- 
trenched not upon the rights of the company, 
he willingly permitted. Whereupon they fell 
into difcourfe of their voyage; one of the maf 
ters told him, that coafting along the ice -in 
hopes to find fome new land, and fome place 
where they might freely, as well as conveni- 
ently fifh for whales, they had at length come 
fo far, that after the foggy and dark weather 
was cleared up; they took the latitude, and 
found it to be 89 degrees, fo that they were 
within one degree of the pole. 

Tue old captain doubting of this, the maf 
ter brought him his journal, where the courfe 
was fet down, which teftified the fame thing ; 
and afterwards conferring with the matter of 
the other fhip, (for they failed.in company) he 
agreed in the fame relation, And the captain 
hearing, that the fteerfman of one of the thips 
was a Scot/man, he got to difcourfe with him, 
and faw his journal too, which agreed with 
what the others had declared. And afterwards 
one of the mafters having occaffon to come 
to London, and being there met accidentally by 
our captain, he brought him to fome of the 
Northern company, to whom he averred the 
foregoing relation, of whofe truth the captain 
feemed tome to be convinced. I asked him 
feveral queftions relating to this odd ftary, to 
divers of which he could make no an{wer, 
having not asked them of his Dutchmen; but 
to fome few things he gave anfwers, the fub- 
{tance whereof was, that though there were vaft 
regions of ice towards the fhores, yet where 
they found themfelves fo near the pole, the fea 
was very open and free; fo that if wood and 
water had not begun to fail them, and if they 
had not feared their other provifions would not 
hold out, they might have made a paffage per- 
haps as far as Japan. ‘That from the north- 
eaft there came a great rolling fea, which one 
of the mafters, that had been at the bay of 
Bifcay, compared to that Spanifh fea ; and that 
the cold there was not extreme, but fuch as 
they could well endure, and complained no 
more of, than they did in Greenland, That 
failing; from Greenland towards the pole, they 
found the compafs to vary a point, after they 
had failed fome degrees northward ; then the 
Variation of it was for a. great while inconfide- 
rable, and a while after that, it came to be two 
points. And laftly, when they came to be fo 
near the pole, the declination increafed itrange- 
ly; fo that at 89 degrees of latitude they found 
the variation to be four, not degrees, but points 
of the compafs, and that towards the eaft. 

g. THe old fea-captain told me, that they 
are in the feas frequently peftered with thick 
fogs extremely cold, which laft fome of them 
40 or 12 hours, fome a whole day, and others 
two or three days. 

He 


A 


D 


OY 


nie Google 


4.00 


EXPERIMENTS aud OBSERVATIONS, 


He told me, that lying at anchor in Bell- 
Sound on the coaft of Gréen/and, near a moun- 
tainous rock, that was very high, he and fome 
others made a fhift to get up to the top, which 
he judged to have half a mile of perpendicular 
height; and when they came to the upper part 
of the mountains, they found the weather very 
clear, and the fky very ferene; and it being 
then Fane, the fun fhined fo hot upon them, that 
he and others {tripped themfelves, and aired 
their fhirts and naked bodies to cool themfelves, 
feeing all the while a thick fog like clouds at 
the bottom of thé hill; whither when they 
came down with ftore of fowl, that they had 
killed, they found the fog, as they left it, very 
dark, and exceeding cold. 


AA paffage taken out of the Czar’s deffor’s letter. 
10. Aug. 29, 1664. This winter we ftayed at 
Vologda three months, which is north-eaft from 
Mofcow fome degrees. I expected the intenfe 
cold,which is ufually felt there; but (as it hap- 
pened) we had not three days of that, which 
we call winter-weather there, notwithftanding 
we were there in December, in which month it 
rained unufual and dangerous. The cold, 
which is fo much talked of in books, hath 
been rare in thefe late years ; for fome Engi, 
which have lived there thirty years fince, have 
obferved fuch an alteration in the climate, that, 
except I had’good confidence in the fidelity of 
their relations, being men of known worth and 
fobriety, I fhould not adventure to tell you, 
that in thefe thirty years the winters are become 
fo mild, as the notable cold weather, which 
ufes to freeze people in their way coming to 
market in feveral poftures, as they were ftrik- 
ing their horfes, or guiding their fledges, hath 
been rarely felt, only to the freezing the nofe’s 
and cheeks of fome people, which may rather 
be termed a blaft, than a fettled ntenfe cold. 

11. THz warmer the room ismade by day, 
the thicker ts the hoar upon the glafs at night 
fometimes an inch thick, whitch I have feen. if 
it be a fmall froft, the nails only of the win- 
‘dows, which ‘faften the latten togethet, will be 
tipt with white ; all the nails of infides of doors, 
and iron-work, will be adorned with the froft, 
and going out of the door you will endanger 
your ‘breath. 

Tue falconers ‘here fay, birds creep under 
the fhow at nights, 

Assurepty the ‘bears provide themfelves 
with a cave-aéain{t the winter. I have kept a 
beat two days without meat or drink, he ftifl 
fucking his paws, making a lather with his 
tongues and, had he not fmelt the meat of the 
houfe, which made hin craving and clamoroits, 
no doulst he'might have‘been kept much longer 
upon his faft. 

12. A wind from the ‘fea there canfts a 
thaw ; ‘fo it does at Archangel, although it 
comes thither north. 

I fhall ‘hereafter give 'you a catalogue of our 
plants, fome of which are rare'tn Enpland, but 
here in -quantity, 7%. ‘liltum ‘convallium, py- 
tola, bifolium, ‘pdlygonatim, €%c. I fhall a 
little inform you concerning’ the vesetable lamb, 
which Olearius calls baromets. 


13. Bur he told me they ufed very little 
phyfick, the air being fo healthful, as that it ie 
no rare thing to fee people 80 or 100 years old ; 
efpecially the poorer fort, that do not indulge 
themielves with ftrong drink. 

14. THE fame captain anfwered me, that In 
Greenland icfelf rhe north-eaft winds were colder 
than any other,which yet he afttibed in part to 
the fituation of the country, thofe winds blow- 
ing over vaft tracts of ice, without fea to miti- 
gate the cold they communicated to the wind, 


Particulars referable to the XX" title. 
I. leutenant G. Drummond, who for fome 
years was governour of Smolenjco, told 
me, that he had many times barrels httle lefs 
than our hogfheads of ftrong beer, which be- 
ing left night and day in the fledges upon the 
fnow, would be frozen all about next the cafk 
to a confidetable thicknefs, fo that the gimlet 
muft pierce the ice a great way, before the 
veffel would be fet abroach; but then the 
liquor, which came forth, would not only be 
much ftronger than the beer was at firft, but 
much more pleafantly tafted. 

2. Lizurenant G, Drummond confirmed 
what others had told me, of the great noife, 
like the difcharge of tmufkets, that they hear 
in the wooden houfes, whofe walls are made of 
fir-trees (unfquared, and only difbarked,) up- 
on very intenfe frofts ; and he affured me, 
the great cracks or flaws, that appeared in the 
timber after thefe explofions, were barely clefts 
tnade by the burfting of the trees, without any 
{plinters, or other parts of the wood thrown 
off from the body of the timber. 

3. THE two Swedifh Ambaffadors affured 
me, that it istrue, that in Mu/fcovy, and fome 
other northern countrtes alfo, the hares are, as 
in thefe parts, grey, (gri/e,) but inow-white 
in winter; and that they begin to change colour 
in autumn, (and to recover it im the fpring.) 
And the elder of them, Monfieur Coyer, being 
afked of'me, if he himfelf had obferved it, he 
affured me, that he had. It-was likewife af- 
firmed by the Swedifh Refident, who was then 
prefent, and related it to me’before them, that 
in the borders of Mfyu/couy he had feen ftore of 
partridges milk-white: when Tafked, whether 
they changed colour in fommer, or were not 
rather conftantly white: he anfwered me, he 
could not tell, it bemg winter when he was 
there. And when I inquited, whether there 
were not fome other befides hares, that changed 
colour according to the feafons, they all three 
told mie, ‘that fqutirrels, whith in the ‘fummer 
are of the ufual colour, doin the winter turn 
grey, and recover their colourin the ‘follow- 
ing, fummer. 

THey were pleafed alfo'to fend me word 
the next day'by an ingeniotis gentleman, fon 
to Monfietir Coyes, that they had forgot to 
‘tell me, that: whereas the river Duna divides 
Livonia and Mu/covy, on one fide of the river 
the ‘hares are of ‘the ordinaty colours, but on 
the other fide white. So that when thehun- 
ters meet with any white hares on this fide of 
‘the river, they fay it is a transfuga. 

4. Amonost the odd effects of cold in 
‘Rujfia, and fome other countries, where that 
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quality reigns in winter, it is none of the leaft 
admired, that if a man be abroad in the air 
witha cane or ftaff furnifhed with a metalline 
head, the cold is fo intenfe in that compact 
body, that the tip of the tongue being applied 
to the metal, they will ftick, and be (as it were) 
glewed together, fo that a man cannot fever 
them without great pain, and fometimes with- 
out leaving fome of the fkin of his tongue be- 
hind upon the handle of the ftaff; as it has been 
affirmed to me by eye-witneffes of unqueftiona- 
ble credit, The reafon of this odd phznome- 
non, as far as I can conjecture, may be the 
great and fudden lofs of agitation occafioned 
inthe fpittle and part of the tongue, by the 
great want of agitation in the parts ef the 
metal that they touch. For if a bowl (for 
inftance) of ivory meet in a direct line with 
another of the fame bignefs, that is already 
moving upon a billiard-table, it will commu- 
nicate to it but a part of its own motion, and 
fo retain the reft for itfelf: but if the impelled 
bow] were at reft, the impelling bow! will com- 
municate to it all, or almoft all its motion, 
and Jofe as much itfelf, as may appear by its 
remaining quiefcent in the place of the other. 
I muft not inlarge upon this fubject of motion 
among bodies, that hit againft others. But to 
apply the obfervation to my prefent purpofe, 
it feems the metalline handle of the ftick, by the 
intenfenefs of the cold, has its parts fo deprived 
of motion, that when thofe of fpittle and the 
tongue have communicated to them as much 
of their agitation as they can, there will not be 
between thofe three bodies agitation enough to 
keep the fpittle Auid, which confequently be- 
ing turned into ice, will {tick to the two con- 
fiftent bodies it adhered to, namely, the tongue 
and the metal, and by this means will faften 
them together. 

In confirmation of this conjeéture I fhall 
add fome other phenomena, which may be 
explicated by the help of it. And firft we fee, 
that in very frofty mornings the ice, that fticks 
to glafs-windows, often appears in the form 
of trees, or otherwife oddly and prettily figured. 
This is vulgarly fo explained, as if the cold 
produced thofe icy bodies on the outfide of the 
glafs, through which, fome fancy, that the 
vapours of the warm room penetrate: but it is 
plain, that this ice ufes to be formed within 
the room, as I have divers times obferved, ei- 
ther by the thawing of it, or by fcraping ic 
off; fo that it appears to be formed of vapours, 
which being carried to and fro by the air, when 
they chance to pafs along the glafs-panes of 
the windows, which by the cold, that reigns 
in the external air in frofty weather, have loft 
the wonted agitation of their parts, thefe va- 
pours transfer fo much of their motion to the 
elafs, that they retain not enough to keep them 
fluid; the confequence of which is their being 
turned into ice, which in very cold countries 
may be far thicker than it ufes to be here: 
infomuch that a learned acquaintance of mine 
affured me, that he had in Raffa obferved in 
fome ftoves, (where it is like the heat produced 
ftore of vapours,) that the ice on the infide 
of the windows was near an inch thick. 

You. II. 


M4 note out of Martinius, in bis account of China. 


5. In Peking elevatione Poli 42. gr. per inte- 
gros quatuor menfes, fatto circa Novembris me- 
dium initio, flumina omnia adeo duro concrefcunt 


gelu, ut currus, equofque, ac graviffina queque 


onera glacies tuto ferat. Hac plerumque con- 
cretio uno fit die; cum non nifi pluribus, 8 qui- 
dem ab inferiori fuperficie pris, fuit liquefattio. 
p. 27. ° Martinius in his account of Peking 
* p. 27. tells us, that although the pole be nor 
‘ elevated above 42 degrees, yet for four 


* whole months, from the middle of November, . 


* all the rivers are fo bitterly frozen over, that 
‘ the ice will fafely bear coaches, and horfes, 
* and all the heavieft burdens. This conge- 
‘ Jation is for the moft part made in one day; 
*‘ but the melting of the ice requires many, 
‘ and begins from the lower furface.’ 


A note taken out of Martinius Cromerus dis 
Polonia, 4b. 1.2.53, 54. 


6. Lanta eft enim vis frigoris in his regionibus 


interdum, ut radicitus arefcant arbores, &F aqua. 


ex editiori locoeffufa, priujquamterram contigerit, 
in glaciem concrefcat. Lacus quidem, & paludes, 
CS flumina duobus tribufve menfibus bibernis, 
nonnunquam autem vel in quintum vel fextum 
ufque concreta glacie, non modo peditibus, .verun 
etiam equitibus, &9 curribus ac plauftris, quam- 
vis oneratis, multis fimul longo {patio pervia &9 
Jecura prebent itinera. Equidem quodam tem- 
pore ultimo die menfis Marti Viftulam in Ma- 
fovia per firmam adbuc glaciem, cum curru &F 
quadrigis, &f aliquot equitum comitatu tranjfivi. 
Hac etiam preteritd hyeme in Pruffia glacialis 
pifcatio in lacubus poft initium Novembris cepta, 
duravit per totum Martium, gelu autem per to- 
tum Aprilem. * So great is the violence of 
¢ cold fometimes in thefe countries, that trees 
‘ wither at the roots; and water poured out 
‘ from an high’ place, turns into ice before it 
‘ comes to the ground. And truly the lakes, 
¢ and marfhes, and rivers are fo frozen for two 
‘ or three months in winter, and fometimes: 
‘ for five or fix, that not only footmen, but 
* alfo horfemen, and coaches, and waggons, 
‘ though loaded, may for a Iong {pace freely 
‘ and fecurely pafs over them. Truly once I 
‘ paffed over the Weiffel in Ma/fovia upon the 
‘firm ice the laft day of March, with a 
© coach and four horfes, and a retinue of fome 
‘ horfemen; -and this laft winter in Pruffia the 
© fifhing in the ice began in the lakes after 
‘ the beginning of November, and continued 
‘ all March, but froft lafted all April, 


A note taken out of Cromerus’s Polonia, /0, 1. 
p. 68. 


In ceteris lacubus, atque etiam in majoribus 
pifcinis §S fluminibus tempore hyberno commodto- 
res feré funt pifcationes, quam eaftate, pertufa 
certis intervallis glacie, retique per majus fora- 
men in aquam immiffo: quod longis funtbus ad 
perticas alligatis hominum equorumve opera longo 
[patio in diverfum tratium, coéuntibus rurfus 
pifcatoribus, alio foramine refertum extrabitur. 
¢ In other lakes, andin the larger fifh-ponds, 
‘ and rivers, fifhing is more commodious in 
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¢ winter than in fummer, the ice being broken 
‘ in fome places, and a net caft into the water 
‘ through a great hole, which by long ropes 
‘ tied to poles, men and horfes draw different 
‘ ways for a confiderable ipace ; and then the 
‘ fifhermen meeting together, take it up well 
é filled at another hole.’ 


4, AN ingenious phyfician confirmed to me 
upon trial, that the pummel of a fword, that 
was expofed tothe winter-air in Mo/cow, would 
{tick to his tongue, that touches it therewith, 
and fetch off the fkin, if he forcibly and fud- 
denly pulled it away. 

8. A GenTLEMAN, that came lately from 
Warfaw, told me, that in one night, or ra- 
ther twelve hours, he obferved this winter the 
ice next the furtace of the water to reach four 
inches directly downwards. 

g. Tue old fea-captain told me, that when 
he was in Greenland, and in thofe artick regi- 
ons, his appetite was fo great, that he could 
well eat more in one day, than he could in a 
week, or ten days here ; and that accordingly 
he and others found themfelves ftronger there 
than here, and more prone to venereal pleafures. 

He told me alfo, that failing with inten- 
tion to make fome difcovery into the artick 
circle, that after having failed a great while 
through a fea exceeding blue and deep, they 
were as much furprized to find themfelves on 
afudden upon a fea black .almoft like ink, 
which much frighted them, none of all their 
wanderers having met with a fea of that colour. 
This made them, after many difputes and 
doubts, refolve to found both from their fhip 


and fhallop, but they could find no ground at. 


feventy fathom. 

10. A Bottte of {trong fack, about two 
thirds filled, cracked; and the wine was fro- 
zen, viz. the phlegm, but no ice on the top, 
as in water; nordoes the phlegm ever afcend 
to the top, to be frozen in an entire body. 

Tais fack being prefently thawed, loft its 
vigour, and fo will any ching elfe, 

1. THe froft in thefe parts pierces the 
ground five foot, which the undertakers for 
digging acellar for a friend of mine found by 
wotul experience, being forced to make their 
way by. fire, and fometimes by cleaving the 
earth with wedges like a rock. 

THE ice in Siberia in the river O8 1s faid 
to be a fathom and a half thick, where they 
have in the whole year but twelve weeks of 
degelation. 

Tué rivers, that I have travelled over, have 
breathing-places for a mile, fometimes half a 
mile, and a quarter, out of which comes a 
fume like that of the Cro/s-Bazth or King’s Bath 
at the Bath. The like out of a cellar upon 
the opening of the door, enough to fuffocate 
aman, if taken unawares. 

De atTH by cold is not painful, efpecially if 
the cold be very'intenfe; asa friend of mine 
told me, who waiting upon his uncle here (a 
colonel) in quality of a page, he fate upon the 
fide of the fledge, as fervants do, and it be- 
ing very cold, he ran to get himfelf fome 


heat in his feet, and afterwards returned to fit 
upon the fledge, and found himfelf furprized 
with the cold; but had not the power to pre- 
vent the danger of fuffocation by calling for 
help; yea, rather he feemed to be pleafed with 
falling into a pleafing fleep, and fo tumbled 
back upon his uncle’s legs, which raifed a 
fufpicion in him, that his coufin was frozen: 
and fo making haite to the next village, he 
rubbed him all over with {now ftrenuoufly 
enough, and afterwards brought him into a 
warm room, which by degrees revived him, 
he feeling himfelf afflicted and pained in all 
his limbs with fuch a tingling numbnefs, as 
they ufe to have who leaned too hard upon their 
elbows, but much more painful and amazing. 

12. That cold dries exceffively, appears by 
the ftory of the cheefes, and ftock-fifh, which 
is dryed in the wind, fome of which is fprinkled 
with falt. The earth will cleave with it, but 
I never obferved it cracked with fuch mon- 
{trous hiatus, as Olearius reports; yet that may 
be true alfo. Where there is froft long be- 
fore the {now comes, the ice in rivers will have 
cracks. 

AzsouT the middle of December being at 
Yewflave in my lodging in a morning before 
day, the houfe being new, and expofed to the 
north-eaft wind, it gave a crack like a mufket. 


Particulars referable to the XX*> Title. 


I. Sealed glafs-bubble with  quickfil-. 

ver in it weighed in the air, and be- 
ing carefully counterpoifed in water, that to. 
my hand, whilft I was fitting by the fire-fide, 
felt luke-wartn, did, after fnow and falt were 
applied on the out-fide of the glafs, that held 
the water, weigh 3 of a grain, or fomewhat 
better, before or juft when there appeared a 
little film of ice on the infide of the glafs, con- 
taining the water, lefs than it did when the 
bubble was firft put in. 

2. A Grose of fnow, rammed into the 
mould of juft one inch diameter, weighed 112, 
grains, | 

3. A Buiiet of ice of an inch diameter, 
made in the fame mould, amounted to 2 drachms, 
5 grains. 

4. AFTER along froftand fnow, agreat deal 
of new {now being fallen laft night, the liquor 
in the gaged weather-glafs ftands beneath the 
firftt mark, argues a more than ordinary froft: 
and yet the mercury in the barofcope ftands at 
near 4 beneath 29 inches, to which perhaps the 
high wind may contribute. 

5. Four ounces of {now made up in a lump, 
were counterpoifed in a pair of good {cales, 
and expofed ina frofty night after eleven 0? 
clock without being taken out of the balance ; 
the next morning between g and to, there ap- 
peared a decrement of ag or 30 grains, which 
feemed to have evaporated from the fnow it felf: 
for though a {mall portion of it (probably late 
in the morning) were melted in the f{cale, yet 
that liquor was but little, and amounted not to 
8 grains, which was not a third of the weight, - 
which the {now-ball had loft; but fuppofing 
the decrement would be greater, if the fnow 

_ had 
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had a greater fuperficies, in refpect of the bulk 
thereof, I caufed the néxt night the following 
trial to be made, not being able to affift at ic 
my felf. 


Tere was taken Zij of fnow, which be: 


ing made up into a kind of flat cake, was ex- 
pofed all night, which was frofty, in the above- 
mentioned balance, and the next morning a- 
bout eight a clock there appeared to have been 
loft 55 gtains, no water being found in the 
fcale; and about two hours after, the decre- 
ment was found to be about 63 grains, none-of 
the {now appearing to have melted in the fcale. 


One particular referable to the XXV Trtle, 


TT FE, Samojedés clothe chetnfelves with renes 

{kins, the hair outward, which they find 
to be the warmeft way: and I have fourtd a 
pair of cangies (which are like high fhoes with 
pecked toes of old Cdaucér*s fathion, whith we 
wear without thé leather) to be better than a 
pair of furred gloves. ‘They are only proper 
for the fledge, yet one may walk in the fAow 
with them, which is fo dry a f{now; if it be 
duly cold weather, as it will not wet at all, 
nor endamage a fcarlet éoveréd all over with 
it, but brufh or fhake off like chaff. 


OBSERVABLES upon a Monstrous HEAD, 
Firft Printed in the Philofophical Tran/aGtions, N° v. p. 85. 
For Monday, July 3, 1665. 


* HIS was the head of a colt, repre- 
fented in the annexed figure a, firft 
| viewed by Mr. Boyle, who went in- 
to the ftable where the colt lay, and got the 
head haftily and rudely cut off, the bady 
thereof appearing to his eye compleatly formed, 
without any monttrofity to be taken notice of 
init. Afterwards he caufed it to be put ilito 
a vefiel, and coveted with fpiric of wine, 
thereby chiefly intehding, to give good ex- 
ample, together ‘with a proof, that by thé 
help of the faid fpirit, (which he hath recom- 
mended for fuch properties in one of his Ef- 
fays of the Ufefulnefs of Natural Philofophy) 
the parts of animals, and even monfters, may 
in flummer itfelf be preferved long enough to 
afford anatomifts the opportunities of examin 
ing them. .F 
Tz Hlead being openéd, and examined, 
it was found, 
First, That it had no fign of any nofe in 
the ufual ‘place, nor had it any, in any other 
place of the head; unlefs the double bag CE, 


that grew out of the midft of the forehead, 


were fome rudiment of it. 

Next, That the two eyes were united into 
one double eye, which was placed juft in the 
middle of the brow, the nofe being wanting, 
which fhould have feparated them, whereby 
the two eye-holes in the fkull were united in- 
to one very latge round hole; into the midit 


of which, from the brain, entred one pretty 
large optick nerve, at the end of which grew 
a great double eye; that is, that mémbtane 
called iclerotis, which contained both, was 
oné and the fame, but feémed to have a ftam, 


by which they were joined, to go quite tound 


it, and the fore or pellucid part was diftin€tly 
feparated into two corneas by a white feam 
that divided them. Each corhea féettied to 
have its iris; (dr rain-bow-like circle) and 
apertures or pupils diftiné& ; and upen opeén- 
ing the Cornea, there was found withity it two 
balls, or cryftalline hunidurs, vety well fhaped: 
but the other par'ts of it could tot be £6 well 
diftinguifhed, * becaufe the eye Had beefi tituch 
bruifed by the Handling, and the ifmer parts 
confufed and diflocated. ft had fotir eyd- 
brows, placed in the rhattiér éexpfeft in Agure 
4, byaa, bbs a areprefentine the lower, ahd 
6 b, the upper eye-lids, : 

Lastzy, That juft above the eyes, ay it 
were in the midft of the forehead, was avery 
deep depreffion, and out of the midft of that 
grew a kind of double purfe or bag; C, 
containing little or nothing in it ; but to foe 
it feerned to be a production of the matter 
defigned for the ridfe, but diverted by this 
monfttous cOnception; perhaps the proceffus 
mammillares joined into one; and covered 
with-a thin hairy fkin. 


ee 


Some ANATOMICAL OBSERVATIONS of MILK 
found in Veins inftead of BLoop ; and of Grass 
found in the Wind-pipes of fome Animals. 

Fir Psinted in the Philofophical Tranfaétions, N° vi. p. 160s 
| * For Monday, November 6. 1665. 


Curious petfon wrote’ nét Iong fince 
_ frotn Paris., that there they had, 


o pened 
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milk, inftead of blood. This being imparted 


to Mr. Boyle at Oxford, his anfwer was, that 


Tithe houfe of 4 phyfician, newly the like obfervation about white blood had 
a man*$ véih, wherein they found ‘been made by a learned phyfician 


of his ac- 
Quaintance 
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Of a Place where Woop fs turned into STONE. 


quaintance; and the thing being by him looked 
upon as remarkable, he was defirous to have 
it very circumftantially from the faid phyfician 
himfelf, before he would fay more of it. The 
next month may bring us in this account. 

Tue other particular mentioned in the title 
of this head, came ina letter fent alfo by Mr. 
Boyle, in thefe words : 

I fhall acquaint you, that two very: inge- 
nious men, Dr. Clarke and Dr. Lower, were 
pleafed to give me an account of a pretty odd 
kind of obfervation: one of them affuring 
me, that he had fevera] times, in the lungs of 
fheep, found a confiderable quantity of grafs 
in*the very branches of the afpera arteria : 


—_ ee, oon a 


and the other relating to me, that a few 
weeks fince, he, and a couple of phyficians, 
were invited to look upon an ox, that had for 
two or three days almoft continually held his 
neck ftreight up, and was dead of a difeafe, the 
ewner could not conjecture at ; whereupon, 
the parts belonging to the neck and throat, 
being opened, they found, to their wonder, 
the afpera arteria in its very trunk all ftuffed 
with grafs, as if it had been thruft there by 
main force: which gives a juft caufe of mar- 
velling and inquirjng, both how fuch a quan- 
tity of grafs fhould get in there; and how, 
being there, fuch an animal could live with it 
fo long. 


Of a Place in Exgland, where, without petrifying Water, 
W oop is turned into STONE. 
Firft Printed in the Phil/ophical Tran/aStions, N° v1. as above. 


H E fame fearcher of nature, that was 
alledged in the immediately prece- 
dent obfervations, did impart alfo 
the following, 
where he faith, 
I. was a while fince vifited by a gentleman, 
who tells me, that he met with a place in thefe 
parts of Exgland, where, though there be no 
petrifying {pring (for that I particularly afked) 
wood is turned into ftone in the fandy earth 
itfelf, after a better manner than by any water 
I have yet feen : for I had the curtofity to go 
to look upon pieces of wood he brought 
thence, and hope for the opportunity of mak- 
ing fome trials to examine the matter a little 
further, than I have been yet able to do. 
Thus far that letter. 
Since which time, he was pleafed to give 
this further information of the fame matter, 


in another letter from Oxford, 


f 


with a mantiffa of fome other particulars, be- 
longing to this fubject, in thefe words: 

I was lately making fome trials with the pe- 
trified wood I told you of, which I find to 
be a very odd fubftance, wonderfully hard 
and fixed. If I had opportunity to reprint 
the Aijftory of Fluidity and Firmnefs, 1 could 
add divers things about ftones, that perhaps 
would not be difliked ; and I hope, if God 
vouchfafe me a little leifure, to infert feveral 
of them in fit places of that hiftory, againft 
the next edition. Here is a certain ftone, 
that is thought to be . petrified bone, being 
fhaped like a bone, with the marrow taken 
out ; but with a ft menftruum, I found that I 
could eafily diffolve it, like other foft ftones : 
and poffibly it may prove as fit as ofteocolla, 
for the fame medicinal ufes. 


& 


A Farther ACCOUNT of an OBSERVATION 
about WHITE BLoobD. 
Firft Printed in the PAz//ophical Tran/attions, N° vi. p. 117. 


there is this farther account from the 
fame hand, Mr. Boyle. 

‘Thave at leneth, according to your defire, 
received from the ingenious Dr, Lower an ac- 
count in writing of thé obfervation about 
chyle found in the blood; which though you 
may think itrange, agrees well with fome ex- 
periments of his and mine, not now to be 
mentioned. The relation, though fhort, com- 
prizing the main particulars of what he had 
more fully told me in difcourfe, I fhall- give 
it you with little or no variation from his own 
words. : 

A maid, after eating a good breakfaft, a- 
bout feven in theniorning, was let blood about 
eleven the fame day in hér foot; the firft 
—jaid io 3 


; S IN CE the printing of the former fheet, 


blood was received in a porringer, and within 
a little while it turned very white; the Jaft. 
blood was received ina faucer, which turned 
white immediately, like the white of a cuftard. 
Within five or fix hours after, he (the phyfi- 
cian) chanced to fee both, and that in the por- 
ringer was halfblood and half chyle, fwimming 
upon it like a fertim as white as milk, and that 
in the faucer all chyle, without the leaft ap- 
pearance of a drop of blood ; and when he 
heated them diftinétly overa gentle fire, they 
both hardened: as the white of an ege when 
it is heated, or juft as the ferum of blood doth 
with heating, but far more white. This 
maid was then in good health, and only let 
blood becaufe fhe never had’ her courfes, yet 

of a very florid clear complexion.” : me 


HYDRO- 
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HYDROSTATICAL PARADOXES, 


Made out by 


NEW EXPERIMENTS, 


For the moft part PuysIcAL and Easy. 


—— 


The PUBLISHER’s ApverTIsEMENt to the READER. 


HEWN the author writ the fol- 
lowing treatife, he had a defign, 
as appears by fome pafiages in 


the preface, to publifh together 
with it fome things, which he had divers 
years before provided for an Appendix to his 
Phyfico-mechanical treatife about the Air: 
but part of the Appendix confifting of expe- 
riments, which the author has feveral times 
made, but trufting to his memory, did not 
think it necefflary to record, when he came to 
recollect particulars, he. found, that fome 
years, which had paffed, fince divers of them 
were tried, and vatiety of intervening occur- 
rents, had made it unfafe for himto rely ab- 
folutely upon his memory for all the circym- 
ftances fit to. be fet down in the hiftorical 
part of the defign’d Appendix. And there- 
fore he refolv’d to repeat divers experiments 
and obfervations, that he might fet down 
their phenomena, whilft they were frefh in 
his memory, if not objects of his fenfe. Bat 
though, when he writ the following Preface 
he did it upon a probable fuppofition, that he 
fhould feafonably be able to repeat the in- 


tended trials ; yer His expectation was fadly 
difappointed by chat heavy, as well as juft 
vifitation of the plague, which happened at 
London, whilft the author was in the coun: 
try; and which, much earlier than was ap- 
prehended, began to make havock of the 
people at fo fad a rate, that not only the glafs- 
men there were fcattered, and had, as they 
themfelves advertifed him, put out their 
fires, but alfo carriers, and other ways of 
commerce (fave by the poft) were {trictly 
prohibited betwixt the parts he refided in, 
and London ; which yet was the only plate in 
England, whence he could furnifh himfelf 
with peculiarly fhaped glaffes, and other me- 
chanical implements requifite to his purpofes : 
and the fame calamity continuing ftill, with- 
out yet affording us any certain ground of. 
determining, when it will‘end, .the author 
chufes rather to fuffer the following Paradoxes 
to come abroad without the Appendix, (which 
is no way neceflary to them, whatever they 
may be to it,) than any longer put off thofe 
ingenious perfons, that follicited the publica- 
tion of them. 


The 


HE rife of the following treatife be- 
ing a command impofed on me by 
the Royal Society, the reader will, 
I hope, need no more, than this intima- 
tion, to keep him from wondering to find 
fome paflages worded as parts of a, difcourfe 
pronounced before an affembly ; it being not 
unufual (though not neceffary) to préfent et- 
ther in writing, or by word of mouth, toge- 
ther with the experiments made before that il- 
luftrious company, an hiftorical account of 
them. 

But, becaufe it is probable, that fome rea- 
der will defire to be fatisfied about other par- 
ticulars relating to the publication of this 
treatife, I prefume it will not be amifs, both 
to fay fomething of the reafons, why I pub- 
lifh it as the firft part of the prefent Appen- 
dix to my Phyfico--mechanical Experiments, 
and to give fome account of the manner of 
writing It. 


Vent. WE 


PREFACE. 


I Hap quickly both an opportunity, and an 
invitation to enlarge the papers, I was to read, 
beyond the limits of a bare defcription of the 
phznomena, and matters of fact, by my ha- 
ving’ been, through fome intervening acci- 
dents, fo hindered from exhibiting them alto- 
gether, that I was defir’d to bring in an ac- 
count in writing, that might be regifter’d 
(how little foever worthy of fuch company) 
in the Society’s colle€tion of philofophical 
papers, for the fake of thofe members, who 
could not be prefent at all the experiments ; 
fo that, finding fome enlargements expected 
from me, I was eafily induced to add the ex- 
plications of the phenomena I defcribed, whilft 
I perceiv’d, that by a fmall addition of pains 
I might much gratify divers ingenious friends, 
that were not fo well verfed in Hydroftaticks, 
as in the other parts of real learning. 

Havine thus been induced to enlarge the 
account of my experiments, till it had at-~ 
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tained the bulk it is now arrived at, I confefs 
I was, without much difficulty, perfuaded, 
that to fuffer it to pafs abroad * in the com- 
pany of the Appendix, wherewith it is pub- 
lifhed, would not prove unacceptable to the 
curious, no more than an improper introduc- 
tion to the reft of my Appendix, and that 
for feveral reafons. 

For, firft, the Hydroftaticks is a part of 
philofophy, which, I confefs, I look upon as 
one of the ingenioufeft doctrines, that belong 
to ic; theorems and problems of this art 
being moft of them pure and handfome pro- 
duétions of reafon, duly exercifed on atten- 
tively confidered fubjects, and making in 
them fuch difcoveries as are not only plea- 
fing, but divers of them furprifing, and fuch 
as would make one at firft wonder, by what 
kind of ratiocination men came to attain the 
knowledge of fuch unobvious truths. Nor are 
the delightfulnefs and the fubtilty of the Hy- 
droftaticks the only things, for which we may 
commend them: for there are many, as well 
of the more familiar, as of the more abftrufe 
phenomena of nature, that will never be 
thoroughly underftood, nor clearly explicated 
by thoie, that are ftrangers to the Hydrolta- 
ticks ; upon whofe principles depend, befides 
many other things, the explications of moft 
of the phyfico-mechanical experiments, we 
have ventured to prefent the publick, and the 
decifion of thofe many controverfies, which 
they and the phenomena of the Torricellian 
experiment have occafioned among the mo- 
dern inquirers into nature. | 

But the ufe of this art is not alone fpecu- 
lative, but practical, fince not only the pro- 
pofitions it teaches, may be of great impor- 
tance to navigation, and to thofe that inquire 
into the magnitudes and gravities of bodies, 
as alfo to them that deal in falt-works ; but 
that the Aydroftaticks may be .made divers 
ways ferviceable to the chymifts themfelves, 
to whofe art that doctrine feems to be fo little 
of kin, I might here manifeft, if I could 
think it fit to tranfcribe, what 1 have fF elfe- 
where delivered to that purpote. 

Bur that, which invited me to write fome- 
thing of this part of philofophy, is, not only 
that I think it confiderable, but that, not- 
withftanding its being fo, I find it but very 
little, and not very happily cultivated. For, 
being nor looked upon asa difcipline ‘purely 
mathematical, the generality of mathemati- 
cians have not in their writings fo much as 
taken notice of it, much lefs improv’d it. 
And fince the admirable Archimedes, who, tn his 
little traét De Infidentibus Humido, has left us 
three or four very excellent propofitions, 
(but proved by no very eafy demonftrations) 
among divers others, that have more of geo- 
metrical fubtility than ufefulnefs ; thofe ma- 
thematicians, that (like Marinus Gbhetaldus, 
Stevinus, and Galileo) have added any thing 
confiderable to the Hydroftaticks, have been 
(thac I know of} very few ; and thofe too 
have been wont to handle them rather as geo- 
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metricians, than as philofophers, and with- 
git referring them to the explication of the 
phzenomena of nature. And as for the Peri- 
pateticks and other fchool - philofophers, 
though on fome occafions, as when they tel! 
us, that water weighs not in water, nor air in 
air, they deliver affertions about matters be- 
longing to the Hydroftaticks; (which term, 
in this treatife, I often take in a large fenfe, 
becaufe moft of the things delivered about 
the weight of bodies, may, by eafy variations, 
be made applicable to other fluids ;) yet they 
are fo far from having illuftrated, or improved 
them, that they have but broached, or credit- 
ed, divers of the moft errdneous contceits, 
that are entertained about them. |So that, 
there being but few treatifes written.about the 
Hydroftaticks, and thofe commonly bound 
up among other mathematical works, and fo 
written, aS to require mathematical readers, 
this ufeful part of philofophy has been fcarce 
known any farther, than by name, to the ge- 
nerality even of thofe learned men, that have 
been inquifitive into the other parts of it, and 
are defervedly reckoned among the ingenious 
cultivators of the modern philofophy. Bur 
this is not all; for fome eminent men, that 
have of late years treated of matters hydrofta- 
tical, having been prepoffeffed with fome er- 
roneous opinions of the peripatetick fchool, 
and finding it difficult to confult experience 
about the truth of their conclufions, have in- 
terwoven divers erroneous doctrines amonge 
the founder propofitions, which they either 
borrowed from Archimedes, and other circum- 
{pect mathematicians, or devifed themfelves ; 
and thefe miftakes being deliver’d in a ma- 
thematical drefs, and mingled with propofi- 
tions demonftrably true, the reputation of 
fuch learned men, (from which I am far from 
defiring to detract,) and the unqualifiednefs 
of moft readers to examine mathematical 
things, has procured fo general an entertain- 
ment for thofe errors, that now the Hydro- 
ftaticks is grown a part of learning, which it 
is not only difficult to attain, but dangerous 

to ftudy. ~ 
WHEREFORE, though neither the occafion 
and defign of this treatife exacted, nor my 
want of {kill and leifure qualified me to write 
either a body, or elements of Hydroftaticks ; 
yet ! hoped I might do fomething, both to- 
wards the illuftrating, and towards the refcue 
of fo valuable a difcipline, by publifhing the 
enfuing tract ; where I endeavour to difprove 
the received errors, by eftablithing paradoxes 
contrary tothem, and to make the truths the 
better underftood and received, partly by a 
way of explicating them unemploy’d in hy- 
droftatical books, and partly by confirming 
the things Ideliver, by phyfical and fenfible 
experiments. And over and above this, the 
more to recommend Hydroftaticks themfelves 
to.the reader, I have, befides the paradoxes 
oppofed to the errors I would difprove, taken 
occafion by the fame way to make out fome 
of the ufefulleft of thofe hydroftatical truths, 
that 
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that are wont to feem ftrange to begin- 
hers. 

Ir it be here demanded, why I have-made 
fome of my explications fo prolix, and have 
on feveral occafions inculcated fome things ; 
I anfwer, That thofe, who are not ufed to 
read mathetnatical books, are wont to be fo 
indifpofed to apprehend thitigs, that muft be 
explicated by fchemes ; and-I have found the 
penerality of leatned men, and even of thofe 
new philofophers, that are not fkilled in ma- 
thematicks, fo much thore unacquainted, 
than I before imagined, both with the prin- 
ciples and theorems of Hydroftaticks, and 
with the ways of explicating and proving 
them, that I feared, that neither the paradoxes 
themfelves, that I maintain, nor the hypothefes 
about the weight and preffure of theair, upon 
which little lefs than my whole pneumatical 
book depends, would be thoroughly under- 
{tood without fuch a cleat explication of fome 
hydroftatical theorenis, as, to a perfon not 
verfed in mathettatical writings, could fcarce 
be fatisfactorily delivered in few words. And 
therefore, though Ido not doubt, that thofe, 
who are godd at the moft compendious ways 
of demontfttatitie, will think, I might in di- 
vers placés have fpared many words without 
injury to my proofs s; and though I am my- 
{elf of the fame mind I expeét to find them 
of ; yet I conféfs, that it was out of choice, 
that I declin’d that clofe and concife way of 
writing, that in other cafes I am wont moft 
to efteem. For writing now not to credit 
myfelf, but to inftruét others, I had rather 
eeometricians fhould not commend the fhort- 
néfs of my proofs, than that thofe other rea- 
ders, whom I chiéfly defigned to gratify, 
fhould not thoroughly apprehend the meaning 
of them. 

BuT this is not all, for which I am to ex- 
cufe myfelf to mathematical readers, For 
fome of them, I fear, will not like, that I 
fhould offer for proofs fuch phyfical experi- 
ments, as do not al ways dénionftrate the things, 
they would evince, with a mathematical cer- 
tainty and accutatenefs ; and much lefs will 
they approve, that I fhould annex fuch expe- 
riments to confirm the explications, as if fup- 
pofitions and {chemes, well reafoned on, wére 
not fufficient to convince any rational man 
about matters hydroftatical. 

In anfwer to this, I muft reprefent, that in 
phyfical eriquiries it is often fufficient, that 
our determinations come very near the mat- 
ter, though they fall fhort of a mathematical 
exactnefs. And I chufe rather to prefume 
upon the equity of the reader, than to trouble 
him and myfelf with tedious circumlocutions, 
to avoid the poffibility of beirg mifunder- 
flood, or of needing his candour. And we 
fee, that even mathematicians are wont, with- 
our finding any incofivenitnce thereby, to 
fuppofe all perpendicular lines, miade by pen- 
dulous bodies, to be parallel to one another : 
though indeed they are not; fince, being pro- 
duced, they would meet at the centre of the 
earth, And to préfufme, that the furface of 
every calm water, in a veffel, is parallel to 
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the horizon, and confequently a plane ;though, 
in ftrictnefs, themfelves think it the portion of 
a {phere ; and though alfo I have ufually ob- 
ferved it to be higher, where it is almoft con- 
tiguous to the fides of the veffel, than it is in 
other places. 

MorREOvER, fince we find, that though 
water will be uniformly raifed in pumps to 
feveral heights, but not to thirty-five foot ; 
and will, in ordinary open pipes, be almolt 
of the fame level within and without, but not 
if the pipe be extraordinary flender; upon 
thefe, ‘and divers other fuch confiderations, I 
may have fometimes made ufe of expreffions 
that feemed not pofitive and determinate e- 
nough to be employed about matters, to which 
mathematical demonftrations are thought ap- 
plicable. But I elfewhere give an account of 
the {cruples I have about {uch demonftrations, 
as they are wont to be applied to phyfical 
matters. And, in the prefent paradoxes, I 
think I have not done nothing, if in my hy- 
droftatical explications I have made it appear, 
that in experiments made with fuch liquors 
and glaffes, as I employed, the rules will hold 
without any fenfible, or at leaft any confider- 
able error; for thereby we may learn the 
truth of many things, forthe main, though 
in fome we fhould not have attained to the 


-exactnefs of meafures, and proportions, which 


yet our endeavours may affift others to arrive 
at, 

Awnp as for my confirmation of hydrofta- 
tical propofitions by phyfical experiments, if 
fome readers diflike that way, I make no 
doubt, but that the moft will not only approve 
it, butthank me for it. For though, in pure 
mathematicks, he, that can demonttrate well, 
may be fure of the truth of a conclufion, with- 
out confulting experience about it; yet be- 
caufe demonftrations are wont to be buile 
upon fuppofitions or poftulates ; and fome 
things, though not in arithmetick or geome- 
try, yet in phyfical matters, are wont to be 
taken for granted, about which men are li- 
able to flip into miftakes; even when we 
doubt not of the ratiocination, we may doubt 
of the conclufion, becaufe we may of the 
truth of fome of the things it fuppofes. And 
this confideration, if there were no other, will, 
I hope excufe me to mathematicians, for ven- 
turing to confute fome reafonings, that are 
given out for mathematical demonftrations. 
For I fuppofe it will be confidered, that thofe, 
whofe prefumed demonftrations I examine, 
though they were fome of them profeffors of 
mathematicks, yet did not write meerly as 
mathematicians, but partly as naturalifts ; fo 
that to queftion their tenets ought not to dif- 
parage thofe, as well certain, as excellent and 
moft ufeful fciences, pure mathematicks, any 
more than that the mathematicians, that follow 
the Prolemaick,the Copernican,the Tychonian, 
or other fyftems of the world, write books to 
manifeft one another’s paralogifms in aftrono- 
mical matters: and therefore (to proceed to 
what I was about to fay) it cannot but be a 
fatisfation to a wary man to confult fenfe 
about thofe things, that fall under the “a 
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fance of it, and to examine by experiences, 
whether men have not been miftaken in their 
hypothedes and reafonings ; and therefore the 
learned Stevinus himfelf (the chief of the mo- 
dern writers of [Tydroftaticks) thought fit, 
after the end of his Hydroftatical Elements, 
tu add in an appendix fome pragmatical ex- 
amples, (as he calls them) that is, mechant- 
cul experiments (how cogent I now inquire 
noty to confirm the truth of his tenth propo- 
fition, to which he had, not far from the be- 
sinning of his book, annexed what he thinks 
i mathematical demonftration. And, about 
the very fubjeéts we are now upon, the fol- 
lowing paradoxes will difcover fo many mil- 
takes of eminent writers, that pretend to have 
imathematically demonttrated what they teach, 
that it cannot but make wary naturalifts (and 
it is chiefly to gratify fuch, that I publith this) 
be fomewhat difident of conclufions, whote 
proofs they do not well underftand. And it 
cannot bur, to fuch, be of great fatistaction 
to find the things, that are taught them, veri- 
fied by the vifible teftimony of nature hericlf, 
The importance of this fubject, and the fre- 
quent occafion I have to make ufe of this kind 
of apolozy, will, I hope, procure me the 
reader’s pardon, if I have infifted fomewhat 
long upon it, 

AFTER what has been hitherto difcourfed, 
it will be eafy for me to give an account, why. 
I premife thefe hydroftatical paradoxes to the 
reft_ of the Appendix, wherewith they are * 
now publifh’d : for fince a great part of my 
work, in that Appendix, was to bea further 
explication of fome things delivered in the 
book it is fubjon’d to, and the vindication of 
them from invalid objections; and fince I 
have generally obferved, that the objections, 
that have been, either publickly or privately, 
made again{t the explications and reafonings 
contained in that book, were wont to proceed 
from unacquainiednefs, either with the true 
notion of the weight and {pring of the air, as 
J maintain them, or with the principles and 
theorems of Fiydroftaticks, or elfe from er- 
roneous conceits about them; I thought it 
would much conduce to both the foremen- 
tioned ends of my Appendix, if I cleared up 
that doctrine, to which my experiments and 
reafonings have been al! along confonant ; 
and whole being either not known, or mif- 
underftood, feems to have occafioned the ob- 
jections, that have been hitherto made againft 
the hypothefes I have propofed, or the expli- 
cations I have thence given. And however, 
fince the proofs, I offer for my opinions, are 
for the moft part drawn from experiments 
new and eafy, and that my aim ts but to dif- 
cover truths, or make them-out by clearer 
explications, without fuppofing, like thofe I 
diffenc from, any thing, that is either preca- 
rious, or fcarce, if atall, intelligible ; I hope, 
thac if I fhould not prove happy enough to 
reach my ends, yet the ingenious and equi- 
table reader will approve my defign, and be 
advantaged by my experiments, Of which 
fome of the chiefeft, and fome of the moft 
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dificult, having been feen (divers of them 
more than once) by the Royal Society  itfelf, 
or by inquificive members of its; it will, I 
prefume, be but a reafonable requett, if the 
reader, that fhall have the curiofity to try 
them over again, be defired not to be hafty 
in diftrufting the matters of fact, in cafe he 
fhould not be able at firft to make every thing 
fucceed according to expectation. For, as 
eafy as I have endeavoured to make thefe ex- 
periments, yet I dare not promife myfelf, 
that they will all of them be privileged from 
the fate, wheretoI have obferv’d other phy- 
fico-mathematical ones to be not feldom ob- 
noxious, from fome unheeded phyfical cir- 
cumftance, by which thofe, that are not ac- 
quainted with the fubtleties of nature, or, at 
leaft for the time, do noc fufficiently confider 
them, are apt to be impofed upon. 

Tus advertifement will, perhaps, be beft 
illuftrated and recommended by an inftance ; 
and therefore I fhall fubjoin one, that will 
poffibly feem fomewhai odd. 

It has been taken notice of by two or three 
Ingenious modern mathematians, and I have 
had occafion to make it out by particular 
experiments, that warm water 1s lighter i 
{pecie, than cold ; whence it has been deduced, 
that wax, and other bodies, very near equi- 
ponderant with common water, will fwim in 
that which is cold, and fink in that which 
is hot, or luke-warm. Which experiment, 
though as it may be (and perhaps it has been) 
tried, I readily allow to be agrecable to the 
known laws of the Hydroftaticks, yet I have 
fometimes undertaken, that the trial fhould 
have a quite contrary effect. To that pur- 
pofe, having taken fome yellow bees-wax, 
which was formed into a pellet of the bignets 
ofa cherry, and, by the help of a little lead, 
was made fo near equiponderate to cold wa- 
ter, that, being but a very little heavier, a 
very fmall diminution of its weight would 
make it emerge, I removed it out of the very 
cold water into fome, that had been purpofely 
made luke-warm (ora little more than fo,) 
where it quickly, fomewhat to the wonder of 
the lookers on, appeared to fwim on the top 
of the water. And that it might not be fuf- 
pected, that it was fupported by any vifible 
bubbles, which I have obferved, in fome cafes, 
to buoy up even heavy bodies, and deceive 
the unfkilful, or unattentive ; I brifkly enough 
ducked the bullet two or three times under 
water to throw them off, notwithf{tanding 
which it conftantly return’d to float; and yet, 
being removed again into the fame cold-water 
it had been taken out of, and ducked as be- 
fore, to free it from adherent bubbles, it lay 
quietly at the bottom, and, though raifed fe- 
veral times to the upper part of the water, 
would immediately fubfide to the very loweft. 
Now that, which invited me to promife an 
experiment, which feems to contradict the 
principles of the Hydroftaticks, was not any 


diftruft of thofe principles themfelves, but a 


conjecture, that as by warmth the water would 
be made a little lighter iz fpecie than 1t was 
before ; 


@ <Anaccount of this paffage alfo may be had from the Publifher’s Advertifement to the Reader. 
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The 
before 3 fo, by the fame warmth, the fpirt- 
tuous and more agitable parts of the wax; 
whofe texture is loofe enough, would be fome- 
what (though not vifibly) expanded; and 
would by that expanfion gain a greater ad- 
vantage towards floating, than the increafed 
lightnefs of the water would give it difpofition 
to fink. And 1 tonfirm’d this conjecture by 
a farther experiment, which at frft was itfelf 
fomewhat furprifing to the beholders. For 
when the wax was firft taken out of the cold 
water, and immediately immerfed in the 
warm, it would readily enough fink; and 
being (with a quill or a knife) raifed to the 
top of the water, it would again fall down, 
but more flowly than at the beginning ; and 
after forme few minutes, if it wererais’d to the 
upper parts of the water, it would remain 
afloat. (And I have known it, when it had 
temained a while longer at the bottom, fo to 
emerge, that if I were fure no unheeded bub- 
bles had been newly generated, and held it 
up, it might be faid to emerge of its own 
accord ;) ason the other fide, being put into 
the cold. water, as foon as ever it was taken out 
of the warm, it would at the very firft float, 
and being then knocked downwards, it would, 
teadily enough, regain the upper part of the 
‘water: but if I continued to fend it down- 
wards about fix or feven times (more or 
fewer) fucceflively, it would emerge every 
time more flowly than other, and at length 
not emerge at all, even when I tried it in 
water made heavy, by being highly infrigi- 
dated with falt and fnow placed about the 
elafs. Which phenomena I had thought it 
reafonable to expect, becaufe I prefumed, ihat 
the wax, being removed immediately out of 
the warm water into the cold, muft require 
fome time to lofe the adventitious expanfion, 


which the warmth had given it, and muft be 


deprived of it by degrees, by the coldnefs of 
the water, into which the wax was transferred. 
As, on the other fide, there muft be fome time 
neceffary for fo little a warmth, as that of the 
tepid (or little more than tepid) water, to give 
the wax that addition of dimenfions, (which 
alfo it muft receive by degrees) that was necet- 
fary, in {pite of the rarefaction of the water, 
to make it float. I might add, that thefe 
trials were repeated, for the main, with more 
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bullets of wax than one, and that they fuc- 
ceeded far otherwife, when; inftead of 4 
piece of wax, we employed a pol lafs- 
bubble, in which the temperature coul:| make 
either no change at all, or no confiderable 
change of dimenfions, And to thefe I might 
add othér tircumi{tances, tf I did nor remem- 
ber, that I meticion thefe trials but occafio- 
nally, and to make the caution, formerly 
recommended to the reader, appear not to 
be impertinent ; fince a hydroftatical experi- 
ment, true in itfelf; may eafily mifcarry by 
Overlooking fuch citcumftantes, as it is not 
eafy to be aware of. 

But, by this advertifernent, I would by no 
means divert men from being diffident of 
hydroftatical traditions and experiments. For, 
befides the many erroneous opinions, there 
are matters of fact, whofe truth, though net 
queftion’d, but built upon; I think ought to 
be brought to trial. For, even wnilft I was 
concluding this preface, I found, that divers, 
even of the moderns, and particularly a very 
learned man, that has lately written of Hydro- 
ftaticks, have much troubled themfelves to 
render a reafon, why, finee, according to their 
dottrine, water weighs not in water, wooden 
veffels, though of a fubftance lighter than 
water, being by leaks, or otherwife, fll’d 
with water, fhould fink and remain at the 
bottom of the water: whereas, judging this 
phenomenon difagreeable to what I look 
upon as the laws of the Hlydroftaticks, I was 
confirm’d in that opinion; by having had the 
curiofity to make fome trials of it, with four 
or five veflels of differing fhapes and fizes, 
whereof two were of wax; which, though a 
matter but very little lighter than water, I 
could not fink, or keep funk by pouring 
water into them, or fuffering them to filk 
themfelves at leaks made near the bottom: 
and if they were depreffed by force or weights, 
they, as alfo the wooden veffels, would, upon 
the removal of the impediment; ‘and fome- 
times with the eavity upwards) emerge. And 
I am the more folicitous to have things in the 
Hydroftaticks duly afcertained; becaufe the 
weighing of bodies in liquors may hereafter 
appear to be one of the general ways I have em- 
ployed, and would recommend, forthe exa- 
mining of almoft all forts of tangible bodies. 
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HYDROSTATICAL PARADOXES, 
Made out by 


NEW EXPERIMENTS, 


Prefented to the ROYAL SOCIETY, (the. Lord Vifcount 
Brouncxer being then Prefident) May 1664. 


MY LORD, 


T O obey the orders of the Society; 


that forbid the making of prefaces 

and apologies, in accounts of the na- 
ture of that; which you expect from me 3; I 
fhall, without any further preamble, begin 
with taking notice, that upon perufal of Mon- 
fieur Pafcal’s {mall French book, which was 
put into my hands, I find it to confift of 
two diftinct treatifes ; the one, of the Aquili- 
brium of ltquors, as he calls it; and the other, 
of the weight of the mafs of the Atr. 

As for this latter, (which I fhall mention 
firft, becaufe I can in very few words dif- 
patch the little I have to fay of it;) though it 
be an ingenious difcourfe, and contains things, 
which, if they had been publifhed at the time, 
when it is faid to have been written, would 
probably have been very welcome to the curi- 
ous; yet I have very little elfe to fay of it in 
this place, in regard that, fince that time, 
fuch kind of experiments have been fo profe- 
cuted, that I prefume it is needlefs, and would 
not be acceptable to repeat, what Monfieur 
Pafcal has written, in this Society, which 
has feen the fame truths, and divers others of 
the like nature, more clearly made out by 
experiments, which could not be made by 
Monfieur Pafcal, and thofe other learned 
men, that wanted the advantage of fuch en- 
cines and inftruments, as have in this place 
been frequently made ufe of. 

WHEREFORE, having already at a for- 
mer meeting given you, by word of mouth, 
anaccount of Monfieur Pa/fcal’s ingenious in- 
vention, of a pair of bellows without vent, to 
meafure the various preffure of the atmo- 
fohere ; I rementber nothing elfe, that needs 
hinder me from. proceeding to the other part 
ef his book, The Freatife of the Aquilibrium 
of Liquors. 

Tas I find fo fhort, and fo worthy of the 
author, that to give you all, that I judge 
worth taking notice of in it, would oblige 
me to tranfcribe almoft the whole traét; and 
therefore I fhall rather invite you to read the 
whole, than dtvert you from the defign by 
culling out any part of it; yet, if you will 
not be fatished without fomething of more par- 
ticular, I fhall be obliged to tell you, thatthe 
difcourfe confifting partly of conclufiens, and 
partly of experiments, the former feemed to 
me to be almoft all of them (there being but 
few that I doubt of ) confonant to the prin- 
ciples and Jaws of the Hydroftaticks. But as 


for the latter, the experimental proofs he 
offers of his opintons are fuch, that, I confefs, 
E have no mind to make ufe of them. 

Anp the reafons, why, notwithftanding 
that I like moft of Monfieur Pafcal’s affer- 
tions, I decline employing his way of prov- 
ing them, are principally thefe : | 

First, Becaufe though the experiments 
he mentions be delivered in fuch a manner, 
as is ufual in mentioning matters of fact; yet 
I remember not, that he exprefly fays, that he 
actually tried them, and therefore he might. 
poffibly have fet them down, as things, that 
muft happen, upon a juft confidence, that he 
was not miftaken in his ratiocinations. And 
of the reafonablenefs of this doubt of mine, | 
fhall ere long have occafion to give an in- 
fiance. 

SeconDLY, Whether or no Monfieur Pa/- 
eal ever made thefe experiments himfelf, 
he does not feem to have been very defirous, 
that others fhould make them after him. For 
he fuppofes the phznomena he builds upon 
to be produced fifteen or twenty foot under 
water. And one of them requires, that a man 
fhould fit there with the end of a tube leaning 
wpon his thigh; but he neither teaches us, 
how a man fhall be enabled to continue under 
water, nor how, ina great ciftern full of wa- 
ter, twenty foot deep, the experimenter fhall 
be able to difeern the alterations, that happen 
to mercury, and other bodies at the bottom. 

Anp thirdly, Thefe experiments require. 
not only tubes twenty foot long, and a great 
veffel of, at leaft, as many feet in depth, which 
will not in thiscountry be eafily procured ; 
but they require brais cylinders, or plugs, 


_made with an exaétnefs, that, though eafily 


fuppofed by a mathematician, wjll fcarce be 
found obtainable from a tradefman. 

Tuese difficulties making the experiments 
propofed by Monfieur Pafcal more inge- 
nious than praéticable, I was induced, on this 
occafion, to bethink myfelf of a far more ex- 
peditious way to make out, not only moft of 
the conclufions, wherein we agree, but others, 
that he mentions not ; and this with fo much 
more eafe and clearnefs, that not only this 
illuftrious affembly, but perfons, no more 
than moderately verfed in the vulgar prin- 
ciples of the Hydroftaticks, may eafily enough 
apprehend, what is defigned to be delivered, 
if they will but bring with them a due atten- 
tion, and minds difpofed to prefer reafon and 
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experience to vulgar opinions and authors: 
which laft claufe I annex, becaufe the follow- 
ing difcourfe, pretending to confute feveral of 
thofe, challenges a right to except againft 
their authority. 

Ir not being my prefent tafk to deliver the 
elements, or a body of Hydroftaticks, but 
only ten or twelve paradoxes, which I con- 
ceive to be proveable by this new way of ma- 
king them out; I fhall; to avoid confufion, 
deliver them in as many diftinét propofitions : 
after each of which, I fhall endeavour in a 
proof, or an explication, to fhew, both that 
it is true, and why it ought to be fo. To all 
thefe I fhall, to avoid needlefs repetitions, 
premife a word orf two by way of poftulatum, 
or lemma. 

Anp b-caufe I remember, to what affem- 
bly I addrefs this difcourfe, I fhall make ufe 
of no other, than an eafy fuppofition I met 
with, in 2 fhort paper (about a mercurial phad- 
nomenon) brought in a year or two fince to 
this learned Society, by a defervedly famous 
member of it* : for though his fuppofal be 
made upon occafion of an experiment of ano« 
ther nature, than any of the enfuing, it may 
be eafily accommodated to my prefent pur- 
pole. | 

Tuts poftulatum, or Iemma, confifts of 
threé parts ; the firft of them more, and the 
two laft lefs principal. 

Supposé we then, firft, thacif a pipe open 
at both ends, and held perpendicular to the 
horizon, have the lower of them under water, 
there paffes an imaginary plane or furface, 
which touching that orifice, is parallel to the 
horizon, and confequently parallel, as to fenfes 
to the upper furface of the water; and this 
being but a help tothe imagination; will rea« 
dily be granted. | 

SzconDLY, To this it will be confonant, 
that each part of this defignable furface will 
be as much, and no more preficd, as any 
other equal part of it, by the water that is 
perpendicularly incumbent on it. For the 
water, or other fluid, being fuppofed to be of 
an homogeneous fubftance; as to gravity; and 
being of an equal height upon al) the parts of 
the imaginary futface; there is no reafon, 
why one part fhould be more prefled by a 
perpendicular pillar of that incumbent fluid; 
than any other equal part of the fame furface 
by another perpendicularly incumbent pillar 
of the fame, or equal bafis and height, as well 
as of the fame liquor. ? 

But thirdly, Though whilft our imagr- 
nary furface is equally preffed upon mm all parts 
of it, the liquor mutt retain its former poft- 
tion ; yet; if any one part comes to have a 
ereater weight incumbent on it; than there ts 
upon the refit, that part muft be difplaced, or 
depreffed, as it happens, when a ftone; or 
ether body heavier than water, finks in wa- 
ter. For wherever fuch a body happens to be 
underneath the water, that part of the ima- 
ginary plane; that is contiguous to the lower 
part of the ftone, having on it a greater 


weight; than other parts of the fame furface, 
mult needs give way ; and this will be done 
fucceffively, till the ftone arrive at the bot- 
tom. And if, on the other fide; any part of 
the imaginary furface be lefs preffed upon 
than all the reft, it will, by the greater pref- 
fure on the other parts of the furface; be im: 
pelled upwards, tll it have attained a height, 
at which the preffure (of the raifed water, and 
the lighter or floating body; if any there be, 
that leans upon it,, and gravitates together 
with it upon the fubjacent patt of the imagi- 
nary furface) will be equal to that; which 
bears upon the other pafts of the fame furface. 

AND becaufe this fees to be the likelieft 
thing to be queftioned in our + afliimption, 
though he, that confidets it attentively, will 
eafily enough be induced to grant it; yet I 
fhall here endeavour to evince it experimen: 
tally; and that by no other way of proof, than 
the fame I employ all along this prefent dif- 
courfe. 

Take theta cylindrical slafs pipe; of a 
convenient bore; open at both ends; let the 
tube be fteadily held perpendicular to the ho- 
rizon, the lower end of it being two or three 
inches beneath the furface of a convenient 
quantity of water; which ought not to fill the 
glafs veffel; that containsit. The pipe being 
held in this pofture, it is manifeft, that the 
water within the pipe will be almoft in a level 
with the furface of the water without the pipe, 
becaufe the external and internal water (as Iam 
wont for brevity’s fake to call them) have free 
intercourfe with one another, by the open 
orifice of the immerfed end of the pipe ; yet 
] thought fit to infert the word a/meft, be- 
caufe, if the pipe be any thing flender, the 
furface of the water in it will always be fome- 
what higher than that of the water with- 
out it; for reafons; that it is not fo neceffary 
we fhould now inquire after; as it is, that we 
fhould here defire to have this taken notice of 
once for all; chat miftakes may be avoided 
without a troublefome repetition of the diffe- 
rence in heights of the furface of liquors with- 
in pipes and without them; in eafe they be 
any thing flender. 

THe pipe betng held in the newly-men- 
tioned pofture, if you gently pour a conveni- 
ent quantity of oil upon the external water, 
you fhall fee, that as the ot! grows higher and 
higher above the furface of that water; the 
water within it will rife higher and higher, 
and continue to do fo, as long as you conti- 
nue to pout on oil ; of which the reafon feems 
manifeftly to be this ; that in the imaginary 
plane, that paffes by the orifice of the im- 
merfed end of the pipe, all that is not within 
the compafs of the orifice; is eXpofed to an 
additional preffure from the weight of the 
oil which {wims upon the water, and that pref- 
fure mutt ftill be increafed, as there is more 
and mote oil poured on: whereas a eircular 
part of the imaginary plane, equal to the ori- 
fice of the glafs; is by the fides of the pipe 
fenced from the tmimediate preffure of the 

ofl ; 


* That excellent mathematician, the learned Dr. Wa/jis, Savilian Pro‘effor of Geometry. 
+ This Experiment, andthe Explication of it, if to fome they fhould here feem fomewhat obfcyre, will be eafily 
wnderftood by the Figures and Explications belonging to the firft enfuing paradox. 
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oil; fo that all chofe other parts of the water, 


being far more preffed, than that parr, which 
% comprehended within the cavity of the 
tube, anu confequently the preffed parts of 
the external water are, by thz equal gravira- 
ton of che oil upon che parts of the external 
water, impelled up into the cavity of the pipe, 
where they find lets refiftance than any where 
elfe, till they arrive at fuch a height, that the 
cylinder of water within the pipe does as 
much ¢ravitate upon the fubjacent part of the 
imaginary furface, as the water and oil toge- 
eher do upon every other equat part of the 
fame furface or pfane. 

But as well the fornmier lemma, as this ex- 
periment, will be fufficiently both cleared and 
confirmed by the following explications ; to 
which I fhould for that reafon forthwith pro- 
ceed, were it not, that, fince divers paflages of 
the following treatife fuppofe the air to be a 
body not devoid of weight; which yet divers 
learned adherents to the Peripatetick philofo- 
phy do refolutely deny, it feems requiffte to 
premife fomething for the proof of this truth. 

Awp though | think the arguments we 
have employed to that purpofe already, do 
ftrongly evince it? yet, if I mray be allowed 
to anticipate one of my own experiments of 
the Appendix, I fhall give an inftance of the 
weight of the air, not liable fo much as to 
thole invalid objections, which fome of the 
Ariftotelians have made againft thofe proofs, 
wherewith we have been fo happy, as to fa- 
cisfy the Jearnedeft even of our profeffed ad- 
verfaries. 

We caufed then to be blown at the flame 
of a lamp a bubble of glafs, fof about the 
bianefs of a {mall hen-egg) which, that it 
might be light enough to be weighed in exact 
teales; ought to be of no'greater thicknefs 
than is judged neceffary to keep it fronr being 
(when fealed up with none but very much ex- 
panded air in it) broken by the preffure of the 
ambient atmofphere. This bubble was (like 
a pear with its ftem) furnifhed with a very 
flender pipe of glafs, at which it was blown, 
that it night be readily fealed up ; and then, 
(the air within it being by the flame of the 
lamp gradually rarified, as much as conveni- 
ently could be) whiift the body of the bubble 
was exceeding hot, the newly-ntentioned ftem 
was nimbly put into the mriddie of the flame ; 
where, by reafon of its flendernefs, the glafs, 
which was exceeding thin, was immtediacely 
melted, whereby the bubble was hermetically 
fealed up. This glafs being permitted lei- 
furely to cool, Icould afterwards keep rt by 
mean hour, or a day, or a week, or longer, 
if I thought fit ; andwhen I had a mind to 
fhew the experiment, I put it in one of the 
fcales of an exact balance, that would turn, 
perhaps, with che thirtieth, or fiftieth, or a lefs 
part of a grain; and having carefully counter- 
poifed it, I then warily broke off the fealed 
end, placmg a fheet of paper juft under the 
fcale, to receive the fragments of the glafs ; 
and putting in again thofe fragments, that 
f. sle, wherein the glafs was, would confidera- 
Ly prpotderate ; which ic muft do upon the 


arcount of the weight of air, there being no 
other caule, cither newdful, or juitly aMzn- 
able, but che weight of the air thar rufhed in- 
to the cavity of the glafs, as finding cfs re- 
filfance there than clfewhere, by reafon that 
the included air ha:d its fpring much weakenet 
by its great expanfion. 

Tuts experiment I many times tried, fome- 
times before fome Virtuofi, and fometimes 
before others ; who all allowed it to be con- 
clufive. For here it could not be objected, 
as againft the weighing of air in a bladder, 
(which objections yet I could eafily anfwer, it 
it were now proper, that the air, which pon- 
derates, is ftuffed with the effluvia of him, thac 
blows the bladder, and (befides that) is nor 
air in its natural ftate, but violently comprefferl. 
For kere it is the free air, and in its wonte.t 
Jaxity, that makes the glafs preponderate. 

Anp that there is a great ingrefs of the 
exteanal air, is evident by thefe three phzeno- 
mena. The one, chat if you lend an atten- 
tive ear, you fhall plainly hear a kind of 
whiftling noife to be made by the external 
air, as itrufhes violently in upon the break- 
ing of the glafs; the other, that the rarefac- 
tion of the air fealed up in the bubble being 
very great, there is a great deal of fpace left 
for the ambient air to fill upon its admiffion ; 
and the gteatnefs of this rarefaction may be 
gueffled at, both by the breaking of fuch 
bubbles now and then by the preffure of the 
external air, which ts not competently affifted 
by the internal to refift; and alfo by the 
third phznomenon I intended to take notice 
of, namely, That, if, inftead of breaking off 
the fealed end of the glafs in the air, you 
break it under water, that liquor will, by the 
preffure of the atmofphere, be forced to 
{pring up like an artificial fountain into the 
cavity of the bubble, and fl] about three 
qurters of it. By which Jaft circumftance E 
gather, that the weight of the air is more con- 
fiderable, than even many, who ‘admit the 
air to have weight, feem to imagine. For 
we muft not fuppofe, that all the air con- 
tained in the bubble, when broken, weighs 
no more, than the weight requifite, in the op- 
polite fcale, to reduce the balance to an equi- 
librium 3 fince this additional weight is only 
that of the air, thac intrudes on the breaking 
of the glafs; which air, by the obfervations 
newly mentioned to have been made with 
Water, appears co be but about three quarters 
of the whole air contained in the broken 
bubble ; and yet, according both to our efti- 
mate, and that of divers Virtuofi, and fome 
of them eminent mathematicians, wheh the 
capacity of the bubble was fhort of two cubi- 
cal inches, (and fo proportionably in other 
glaffes) the nice balance we ufed, manifefted 
the newly-admitted air to amount to, fome- 
times, near half a grain, and fometimes be- 
yond it. 

Awnp becaufe one of the Jaft experiments 
that I made to this purpofe, with fealed bub. 
bles, was none of the leaft accurate, I fhaHl 
conclude this fubject with the following ac- 
count of it: 
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A Turw elafs bubble, blown at the flame 
of a lamp, and hermetically fealed, when the 
contained air was exceedingly rarified, .was 
counterpoifed in a nice pair of fcales ; and 
then the fealed apex being broken off, and 
put again into the fame fcale, the weight ap-/ 
peared to be increafed by the re-admitted air, 
a pretty deal above rsths, and confequently 
very near, if not full % of a grain. Laftly, 
having by fome flight (for it is no very eafy 
matter) filled it with common water, we 
weighed the glafs and water together, and 
found the latter, befides the former, to a- 
mount tonine hundred and fix grains. So that 
fuppofing, according to our former eftimate, 
countenanced by fome trials, that the re-ad- 
mitted air, which amounted to + of a grain, 
filled but 4 of the whole cavity of the bub- 
ble, the air that wasn it, when fealed, pof- 
{cffing one quarter of that cavity, the whole 
air contained in the bubble may be reafonably 
prefumed to weigh a whole grain; in which 
cafe we might conclude (abftractine from 
fome little niceties, not fit to be taken notice 
of here, as elfewhere) that the water in our 
experiment weighed very little more, than 
nine hundred times as much as an equal quan- 
tity of air. And therefore, theugh we allow, 
that in an experiment fo diligently made as 
this was, the air pre-exiftent in the bubble 
did not adequately poffefs fo much as a fourth 
part; but aboura fifth, .or a fixth of its cavity, 
the air will yet appear fo heavy, that this ex- 
periment will agree well with thofe others, re- 
corded in another treatife, wherein we al- 
figned (numero rotundo) a thoufand to one, for 
the proportion wherein the f{pecifick gravity 
of water exceeds that of air. 
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That in water, and other fluids, the lower parts 
are.preffed by the upper. 


ROVIDE a glafs-veffel of a conve- 
nient height and breadth, A; B, C, D. 
filled with water almoft to the top; then take 
a glafs-pipe, open at both ends, cylindrical, 
and of a {mall bore, (as-about the eighths or 
fixth part of an inch in diameter.) Put the 
lower end of this pipe into clear oil, or {pirit 
of turpentine ; and having, by fuction, raifed 
the liquor to what part of the pipe you think 
fit, as foon as it is there, you muft, very 
nimbly removing your lips, ftop the upper 
orifice with the pulp of your finger, that the 
raifed liquor may not fall back again: then, 
taking the pipe, and that liquor out of the oil 
of turpentine, place it perpendicularly in the 
glafs of water, fo as that the furface of the oil 
in the pipe be fomewhat higher than that of 
the water without the pipe; and having fo 
done, though you take off your finger from 
the upper orifice of the pipe, the oil will not 
fall down at the lower orifice, though that be 
open, but will remain fufpended at the fame 
height, or near thereabouts, that ic refted at 
before. 
Now oil of turpentine, being a heavy 
fluid, does, as fuch, tend downwards; and 
Veo-ny IT, 


not being ftopped by the glafs itfelf, whofe 
lower orifice is left open, it would certainly 
fall down through the pipe, if it were not 
kept fulpended by the preffure (upwards) of 
the water beneath it; there appearing no 
other caufe, to which the effect can reafon- 
ably be afcribed, and this being fufficient to 
give an account of it, as we fhall prefently 
fee. For that it is not any contrariety in na- 
ture, betwixt the oil and the water, as liquors, 
that will not mingle, 1s evident from hence ; 
that if you had removed your finger, when 
the pipe was not fo deeply immerfed in the 
élafs, but that the furface of the oil in the pipe 
was an inch or two more elevated above that 
of the water in the glafs,; than in our prefent 
cafe we fuppofe it to be; the oil; notwith- 
ftanding its prefumed contrariety to water, 
would have freely fubfided in the pipe, till 
it had attained an equipollency of preffure 
with the external water. 

Tue reafon, therefore, of the phanome- 
non feems to be plainly this: Suppofing the 


imaginary furface, on which the extremity Q- 


of the pipe P@ leans, tobe GH. If that 
part of the furface, on which the oil leans at 
Q, be as much, and no more charged, or 

reffed upon by the weight of the incumbent 
cylinder of oil QX, than the other parts of 
the fame imaginary furface GH are by the 
water incumbent on them, there is no reafon, 
why that part at Q_ fhould be difplaced, 
either by being depreffed by the weight of the 
cylinder of oil XQ, or raifed by the equal 
preffure of water upon the other parts of the 
fuperficies GH. 

Anp that this equilibrium, betwixt the oil 
and the water, is the true caufe of the phzno- 
menon, may be confirmed by obfervine what 
happens, if the altitude of either of the two 
liquors be altered in relation to the other. 

AnD, firft, we have already taken notice, 
that if the cylinder of oi] reach, in the pipe, 
much higher than that of the furface of the 
water, the oil will defcend : of which the rea- 
fon is, becaufe, the defignable furface GH 
being more charged at Q than any where 
elfe, the parr Q, being unable to refift fa 
ereat a preffure, muft neceffarily bé thruft 
out of place by the defcehding oil. 

SeconDLY, This fubfidine will continue 
but till the furface of the oil in the pipe be 
fallen almoft as low, as that of the water 
without the pipe ; becaufe then, and not be- 
fore, the parts atQ are but as much preffed 
by the oil, as the other parts of the furface 
G H are by the water, that leans upon them. 

Turrpy, It is a concluding circumftance 
to our prefent purpofe, that if, the oil and 
water being in an aquilibrium, you gently lift 
up the pipe; as from Q to S, the depth of the 
water being leffened, the oi] in the pipe will 
grow preponderant, and therefore will fall 
out in drops or globules ; which, by the 
greater fpecifick gravity of the water, will be 
buoyed up to the top of tlie liquor, and there 
float: and ftill, as you lift up the pipe higher 
and higher towards the furface LM, more and. 
more of the oi] willrun out. But if you ftop 
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the pipe any where in its afcent, as at S, the 
effluxion of the oil will likewife be ftopped. 
And at the imaginary fuperficies JK, as by 
reafon of the fhallownefs of the water from 
L to J, or M to Ky the preffure of the water 
upon the other parts of the furface is not near 
fo great, as it was upon the furface GH, 
where the water had a greater depth ; fo, by 
reafon of the proportionate effluxion of the oil, 
whilft the pipe was lifted up from Q_to S, 
the remaining cylinder of oil, incumbent on S; 
1s not able to prefs that part of the fuperficies 
JK more ftrongly, than the other parts of 
the fame fuperficies are prefled by the water 
incumbent on them, And if the pipe be 
lifted up, till the lower orifice be almoft raifed 
to V, that is, almoft as high as the upper- 
moft furface of the water LM, fo much of 
the oil will, for the reafon already given, run 
out, that there will fcarce be any left in the 
pipe TV. 

FourtHLy, But if, when the pipe refts 
at the furface GH, where the oil is in an 
eequilibrium with the water, you fhould, in- 
ftead of lifting it from Q to S, thruft it down 
from Q to O; then the external water would 
not only fuftain the oil, but make it afcend 
inthe pipe to a height equal to the diftance 
E.G ; and fo the pipe will contain, befides a 
longer cylinder of oil AE W; a fhorter one of 
water AtO. For the pipe being - transferred 
from the pofition PQ, to the pofition ON, 
there is a new imaginary furface EF, that 
paffes by the lower orifice of the pipe. Now 
the part of this furface at O will not, by the 
incumbent oil alone, be preffed as much as 
the other parts of the fame furface are by the 
incumbent water. For the oil alone was but 
in zequilibrium with the water, when it was 
no deeper than LG, or HM ; fo that the 
other parts of the fuperficies KF being more 
preffed upon by the water, than the part at 
O by the oil, the oil muft give place, and be 
buoyed up by the water, (which, if it were 
not for the weight of the oil, would be im- 
pelled up into the pipe full as high as the fur- 
face of the external water) till the preflure of 
the admitted water O /K, and the cylinder of 
oil ZE W, do both together gravitate as much 
upon the part O, as the reft of the incumbent 
water docs upon the other parts of the fame 
fuperficies E F. 

FIFTHLY, and laftly, It is very agreeable 


to what has been delivered, touching the equi-- 


hbrium of the oil and water in the pipe PQ, 
that the furface X, of the oil in the pipe, will 
not be of the fame level with LM, that of 
the external water, but a little higher than it, 
For though the flendernefs of the pipe do 
fomewhat contribute to this effect, yet there 
would be an inequality, though not fo great, 
betwixt thefe furfaces, upon this account ; that 
oil of turpentine being in /pecie, (as they 
fpeak in the {chools) that is, bulk for bulk, 
a lighter liquor than water, it is requifite, 
that the height of it,’ incumbent on the part 
Q, be greater than that of the water on the 
other parts of the fame furface GH, to make 


the preflure of the oil, on the part it Jeans 


upon, equalto the preffure of the water on 
the other parts of the furface. And if the 
inequality were greater betwixt the fpecifick 
gravities of thefe two liquors, the inequalities 
betwixt the furface X and the furface LM 
would be alfo greater; as may be tried by 
fubftituting, for common water, oil of tartar 
per deliquium, which is a faline liquor much 
heavier than it. And that, in cafe the pipe 
contain not a lighter liquor than the external 
fluid, the furface of the liquor in the pipe will 
not be higher, than that of the liquor without 
it, we fhall by and by have opportunity to 
manifeft by experience, 

From what has been hitherto fhewn, we 

may fafely infer the propofition, upon whofe 
occafion all this has been delivered. For 
fince the oil, in a pipe open at both ends, may 
be kept fufpended in any part under water, 
as at Q, becaufe it is there in an equilibrium. 
with the external water; and fince, being 
lifted up in the water, as from Q to S$; the 
oil can no longer be kept fufpended, but, by 
its own gravity, will run out: and fince, in 
a word, the deeper the water is, the greater 
weight and prefiure is required in the cylinder 
of oil, to be able to countervail the preffure of 
the water, and keep itfelf from being lifted 
up thereby ; there feems no caufe to doubt, 
but that the parts of the water incumbent on 
the fuperficies GH do more prefs that fuper- 
ficies; than the parts of the water contiguous 
to the fuperficies } K do prefs that ; and con 
fequently, that the parts of the water, that 
are under the uppermoft furface of it, are 
prefled by thofe of the fame fluid, that are 
directly over them. As we faw alfo, that the 
upper parts of the oil, whilft the pipe was in 
raifing from Q_to S, depreffed the lower fo 
much, as to force them quite out of the pipe ; 
there being, in thefe cafes, no reafon, why the 
lowermoft parts of a liquor fhould prefs more, 
or have a ftronger endeavour againft any other 
liquor (or any other body) the higher the li- 
quor incumbent reaches, if thefe inferiour 
parts derived their preffure only from their 
own particular gravity, (which is no greater, 
than that of the other homogeneous parts of 
the liquor :) and therefore they muft derive 
the great force, wherewith they prefs, from 
the weight of the incumbent parts, which, 
confequently, muft be allowed to prefs upon 
them. : 
But, before I proceed to the following 
propofitions, it will not be amifs to mention 
here, once for all, a few advertifements, to 
avoid the neceflity of repeating the fame 
things in the fequel of the difcourfe. 

Anp firft, What is here faid of the pref- 
fure of the parts of water upon one another, 
and the other affections, that we fhall attri- 
bute to it, inthe following paper, are to be 
applied to heavy fluids in general, unlefs there 
fhall appear fome particular caufe of except- 
ing fome of them in particular cafes, 

SECONDLY, Whereas I Jately intimated, 
that the inequality betwixt the furfaces of the 
oil in the pipe, and of the external water, 
was #n part to be afcribed to the flendernefs. = 

the 


made out by New 
the pipeto be employed in thefe experiments ; 
I did it for this caufe, thar, whatever the 
reafon of it be, (which we need not here in- 
quire after,) we are affured by experience, as 
we have elfewhere fhewn, that, when glafs- 
pipes come to be flender, water, and man 
other liquors (though not quickfilver) will 
have within them a higher furface, than that 
of the fame liquor without them ; and this 
inequality of furfaces (as far as we have yet 
tricd) increafes with the flendernefs of the 
pipe. But this, as to our prefent experiment, 
is a matter of fo little moment, that it may 
fufice to have intimated, that we did not 
overfee it. 

Turrpiy, Wherefore, notwithftanding 
this little inconvenience of flender glaffes, we 
think it expedient to employ fuch in the fol- 
lowing experiments, becaufe we found, that 
in thofe of a wide bore, upon fuch little ine- 
qualities of preffure, as are not eafily to be 
avoided, the oil and water will pafs by one 
another in the cavity of the pipe, and fo fpoil 
the experiment, which requires, that the oil 
within the pipe be kept in an intire and di- 
ftinct body. | 

FourTHLY, Commott oi] and water, or 
any otlier two liquors, that will not mingle, 
may ferve the turn in moft of thefe experi- 
ments ; but we rather chufe oil of turpentine, 
becaufe it is light and thin, clear and colour- 
Jefs, and may be eafily had in quantities, and 
is not fo apt to fpot one’s clothes, or obfti- 
nately to ddhere to the porous bodies it chances 
to fall on, ascommon, and other expreffed 
oils. And for their fakes, to whom the odour 
is offenfive, -we prefently corredt it, by ming- 
ling with it a convenient quantity of oil of 
rhodium, or fome other chymical oil, that is 
odoriferous. 

Firruiy, Oil of turpentine, though it be 
not reckoned among the faline menftruums, 
will yet (as we elfewhere note) work upon 
copper, and fo by digefting it upon crude 
filings of that metal, we obrain a deep green 
liquor, which may be made ufe of inftead of 
the limpid oil, to make the diftin@tion of the 
liquors more con{picuous. 

StxTHLY, And for the fame purpofe we 
often ufe, inftead of clear water, a {trong de- 
coction of brazil, or log-wood, or elfe red 
ink itfelf: I fay, a ftrone decoétion, becaufe 
unlefs the liquor be fo deeply tinged, as to ap- 
pear opacous in the glafs, when it comes in- 
to the flender pipe, its colour will be fo dij- 
luted, as to be fcarce dif€ernible. 

SEVENTHLY, In the fhape of the glafs- 
vefiel, we need not be curious ; though that 
of a wide-mouthed jar, expreffed in the 
{cheme, be for fome ufes more convenient 
than other fhapes. The depth of thefe glaffes, 
and the length of the pipes; mutt be deter- 
mined by the experiments, about which one 
meansto employ them, To make out the 
firft paradox already proved, a glafs of about 
five or fix inches deep, and a pipe about as 

many inches long, will ferve the turn: but 
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for fome others of the following experiments, 
tall cylindrical glaffes will be requifite ; and 
for fome, broad ones likewife will be expe« 
dient. 

EIGHTHLY, One muft not be difcouraged 
by ‘not being able, at the firft or fecond time, 
to fuck up oil of turpentine to the due height, 
and ftop it with one’s finger from relapfing ; 
but one muft try again, and again; efpecially 
fince tnany trials of this kind may be made 
in a few minutes: arid for beginners it is a 
fafe and good, though not the fhorteft Way, 
to fuck up rather more liquor than one judges 
will be needful; becauf having filled the 
pipe to that height, you may, by letting in 
the air warily and flowly between the orifice 
of the glafs and the pulp of your finger, fuf- 
fer fo much liquor to run out of the pipe, as 
will reduce it to the height you defire; and 
there, by clofe ftopping thie orifice with your 
finger, you may keep it fufperided as long-as 
you pleafe, and immerfe it into any hetero- 
geneous liquor, and take it out again at plea- 
{ure without fpilling any of it. By which 

ight expedient alone, I can decline {everal 
difficulties, and do many things, which, ac- 
cording to Monfieur Pa/cai?s way, require a 
great deal of trouble and apparatus to be per- 
formed, 

Lastiy, In fuch experiments, where it 
may be of ufe; that there be a confiderable 
difparity betwixt the two unmingled liquors, 
we may (as is above intimated) inftead of 
fair water, imploy oleum tartari per deliquium, 
and tinge it with brazil or cochinee] ; from 
either of whichy but efpecially from the Jat- 
ter, it will obtain an exceeding deep rednefs. 
“ind where one would avoid {trong fcents and 
oilinefs, he may, if he will be at the charge, 
imploy oil of tartar per deliquium, inftead of 
fair water ; and highly re@tified {pirit of wine; 
inftead of oil of turpentine. For thefe two 
liquors, though they will both readij] y mingle 
with water, will not with one another: and 
if a great quantity of fome other liquor be to 
be fubftituted for fimple Water; when thefe 
chymical liquors are not to be had in plenty, 
one may imploy (as we have done) a very 
ftrong folution made of fea-falt, and filtred 
through cap-paper: this brine being near a- 
bout as limpid as common water, and far 
heavier than it. And for a curiofity, we 
have added to the two lately mentioned 1li- 
quors (oil of tartar, and fpirit of wine) fome 
oil of turpentine, and thereby had three li- 
quors of different gravities, which will not 
by fhaking be brought fo to mingle, as 
not quickly to part again, and retire each 
within its own furface; and by, thrufting a 
Pipe with water in the bottom of At (placing 
alfo one’s finger upon the upper orifice) be- 
neath the furface of the lowermoft of thefe 
liquors, and by opportunely raifing or depref- 
fin&it, one may fomewhat vary the eX peri- 
ment in a way not unpleafant, but explicable 
upon the fame grounds with the reft of the 
phzenomena mentioned in this difcourfe. 
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PARADOX IL 
That a lighter fuid may gravitate or weigh upon 
a heavier, 


Kwow that this is contrary to the com- 

mon opinion, not only of the fchools, 
but even of divers bodiern mathematicians; 
and writers of Hlydroftaticks; fome of whom 
have abfolutely reyeéted this paradox; though 
they do but doubt of the truth of the former. 

Bur when I confider; that whether the caufe 
of gravity be the pulfion of any fuperiour fub- 
ftance, or the magnetical attraction of the 
earth, or whatever elfe it be, there is in all 
heavy bodies, as fuch; a conftant tendency 
towards the center, or lowermoft parts of the 
earth; I do not fee, why that tendency or efi- 
deavour fhould be deftroyed by the inter pofi- 
tion of any other heavy body; though what 
weuld otherwife be the effect of that endea- 
vour, namely, an approach towards the 
center, may be hindred by another body, 
which being heavier than it, obtains by its 
greater gravity a lower place; but then the 
lighter body tending downwards, mutft needs 
prefs upon the heavier, that ftands in its way, 
and muft, together with that heavier, prefs 
upon whatever body it is, that fupports them 
both, with a weight confitting of. the united 
pravities of the more, and the lefs heavy 

ody. 

Bot that, which keeps learned men from 
acknowledging this truth, feems to be this, 
that a lighter liquor (or other body) being 
environed witha heavier, will not fall down, 
but emerge to the top: whence they con- 
clude, that, in fuch cafes it is not to be con- 
fidered as a heavy, but as a light body. 

Bur to this I anfwer, that though in re- 
fpect of the heavier liquor, the lefs heavy 
may, in fome fenfe, be faid to be light ; yet 
notwithftanding that relative or comparative 
levity, it retains alk its abfolute gravity, tend- 
ing downwards as ftrongly as before ; though, 
by a contrary and more potent endeavour 
upwards of the contiguous liquor (whofe 
lower parts, if lefs refifted, are preffed up- 
wards by the higher, elfewhere incumbent ; 
according to the doctrine partly delivered al- 
ready, and partly to be cleared by the proof 
of the next propofition,) its endeavour down- 
ward is fo furmounted, that it is forcibly car- 
ried up. Thus when a piece of fome light 
wood being held under water, is let go, and 
fuffered to emerge, though it be buoyed up 
by the water, whofe fpecifick gravity is 
greater, yer even whilft it afcends it remains 
a heavy body; fo that the aggregate of the 
water, and the afcending wood, weighs more 
than the water alone would do; and when it 
floats upon the upper part of the water, as 
part of it is extant above the furface, fo part 
of it is immerfed:beneath it, which confirms 
what we were faying, that a lighter body may 
gravitate upon a heavier. 

And thus there is little doubt to be made, 
but that if a man ftand in one of the fcales of 
a balance with aheavy ftone tied to his hand, 


and hanging freely by his fide, if then he life 
that weight as high above his head as he can, 
notwithftanding that the ftone’s motion up- 
wards makes it feema light body, in refpect 
of the man; whofé body it leaves beneath it, 
yet it does not, either during its afcent or af- 
ter, lofe any thing of its connatural weight. 
For the man; that lifts it up, fhall feel its ten- 
dency downwards to continde, though his 
force; being greater than that tendency, be 
able, notwithftanding that tendency, to carry 
itup: and when it is aloft, it will fo prefs 
apainft his hand, as to offend, if not alfo to 
bruife it; and the ftoné, and the man, that 
fupports it, will weigh no lefs in the fcale he 
ftands in, than if he did notat all fupport it, 
and they were both of them weighed apart. 

Lixewist, if you put into one icale a 
wide- mouthed glafs full of water, dnd a good 
Quantity of powdered common falt ; and in- 
to the other fcale a counterpoife to them 
both; you may obferve, that, though at the 
beginning the fale will manifeftly lie at the 
bottom, and afterwards by degrees be fo 
taken up into the body of the liquor, that 
not a grain will appear there; yet never- 
thelefs (as far as I can judge by my expe- 
riments) the weight in that fcale will not be 
diminifhed by the weight of as much falc as 
is inceflantly either carried ip, or fupported 
by the reftlefs motion of the diffolving cor- 
pufcles of the water; but both the one and 
the other, (allowing for what may evaporate) 
will concurrently gravitate upon the fcale, that 
the glafs containing them leans on. 

Bur of this more elfewhere. Now to 
prove the propofitfon, by the new method, we 
have propofed to ourfelf, in this difcourfe : 

Take a flender glafs-pipe, and having 
fucked up into ic fair water, to the height of 
three or four inches, ftop nimbly the upper 
orifice with your finger, and immerie the 
lower into a glafs full of oil of turpentine, 
till the furface of the oil in the veffel be fome- 
what higher than that of the water in the 
pipe: then removing your finger, though the 
pipe do thereby become open at both ends, 
the water will not fall down, being hindered 
by the preffure of the oil of turpentine. As 
will be obvious to them, that have attentively 
confidered the explication of the former pa- 
radox; there being but this difference be- 
tween this experiment ard that there explain- 
ed, that here the water is in the pipe, and the 
oil in the veffel, whereas there the oil was in 
the pipe, and the water in the veffel. And 
if ‘you either pour more oil into the glafs, or 
thruft the pipe deeper into the oil, you fhall 
fee that the water will be buoyed up towards 
the top of the pipe s thatis, a heavier liquor 
willbe lifted up bya lighter. And _fince, 
by the explication of the firft propofition, it 
appears, that the reafon, why the liquor is In 
this cafe raiféd in the pipe, is the gravity of 
the liquor that raifes it, we muft allow, that a 
lighter liquor in /pecie may by its gravity 

prefs againft a heavier. —_ | 

AND it agrees very well with our expli- 
cation, both of this, and of the firft expe- 
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riment; that as there, the furface of the oil 
in the pipe was always higher than that of 
the water without it, becaufe the oil being 
the lighter liquor, a greater height of it was 


See the fe-required to make an equilibrium ; fo in our 
cond figeres prefent experiment the furface of the liquor 


in the pipe will always be lower than that of 
the oil without it. For in the imaginary 
plain E F, the cylinder of water J G, con- 
tained in the pipe J H, will, by reafon of 
Its greater gravity, prefs as much upon the 
part J, as the difhilled oil (K E, J L,) be- 
ing a lighter liquor, can do upon the other 
parts of the fame fuppofed plain E F, though 
the oil reached toa greater height above it. 

Tis fecond paradox, we have hitherto 
been difcourfing of, may be alfo proved by 
what we formerly delivered, to make out the 
truth of the third part of the lemma premifed 
to thefe propofitions, 

But becaufe this and the former paradox 
are of importance, not only in themfelves, 
but to the reft of this treatife, and are likely 
in moft readers, to meet with indifpofition 
enough to be received, I will fubjoin in this 
place a couple of fuch experiments, as will 
not, I hope, be unacceptable; that I devifed, 
the one to confirm this fecond paradox, and 
the other to prove the firft. 

Some of the gentlemen now prefent may 
poffibly remember, that about the end of the 
year, that preceded the two Jaft, I brought in- 
to this place a certain new inftrument of glafs, 
whereby I made it appear, that the upper 
‘parts of water gravitate upon the lower; 
which I did, by finking a body, that was al- 
reaagy under water, by pouring more water 
upon it. 

But that experiment belonging to other 
papers, I fhall here fubftitute another per- 
formed by an inftrument, which, though it 
makes not fo fine a fhew, may be more eafily 
provided, and will as well as that other 
(though you were pleafed to command that 
from me) ferve to make out the fame truth; 
which I flvall apply myfelf to do, as foon as 
I have, by an improvement of the expedient 
lam to propofe, made good my late promife 
of confirming the fecond paradox. 

Anp before I can well draw an argument 
from thefe experiments, for either of the pro- 
pofitions to be proved by them, I mutt brief- 
ly repeat what I have elfewhere delivered * al- 
ready (on another occafion) touching the 
caufe of the finking of fuch bubbles; name- 


Fig. II. ly, that the bubble X confifting of glafs, 


which is heavier iz fpecie than water; and 
air, which is lighter in /pecie than water; and, 
if you pleafe, alfo of water itfelf, which is 
of the fame fpecifick gravity with water; as 
Jong as this whole aggregate of feveral bodies 
is lighter than an equal bulk of water, it will 
float; but in cafe it grows heavier than fo 
much water, it muft, according to the known 
laws of the hydroftaticks, neceflarily fink, 
(being not otherwife fupported.) Now when 
there is any competent preffure (whether pro- 
duced by weight or otherwife,) upon the wa- 
Vox. I. 


* Jn certain notes upon fome of the Phyfico-mechanical E®periments touching the air, 


ter, in which this bubble is for the moft part 
immerfed, becaufe the glafs is a firm body, 
and the water, though a liquor, either fuffers 
no compreffion, or but an inconfiderable one; 
the air included in the bubble, being a fpringy 
and “very compreffible body, will be compel- 
led tofhrink, and thereby poffeffing lefs room 
than it did before, the contiguous water will 
fucceed in its place; which beine a body a- 
bove a thoufand times heavier than air, the 
bubble will thereby become heavier than an 
equal bulk of water, and confequently wiil 
fink: but if that force or. preffure be re- 
moved, the imprifoned air will, by its own 
{pring, free itfelf from the intruding water; 
and the agcregate of bodies, that makes up 
the bubble, being thereby grown lighter than 
an equal bulk of water, the fubfided bubble 
will prefently emerge to the top. 

THis explication of the caufes of the fink- 
ing of bubbles agrees in fome things with the 
doctrine of the learned Jefuits Kircher and 
Schottus, and fome other writers, in the ac- 
count they give of thofe two experiments, that 
are commonly known by the name, the one 
of the Roman, the other of the Florentine 
experiments, But there are alfo particulars, 
wherein I (who have never a recourfe to a 
fuga vacui,) diffent from their doétrine: the 
principles, I go upon, having invited and af- 
fitted me to make that experiment, afford 
me fome new phenomena, which agree not 
with their opinions, but do with mine: but 
I forbear to mention them here, becaufe they 
belong to other papers; and for the fame rea- 
fon I omit fome acceffion of ludicrous pheno- 
mena {as they. call them) which I remember 
I have fometimes added to thofe, which our 
induftrious authors have already deduced from 
thofe experiments, 

Tues things being premifed, I proceed 
to the confirmation of the fecond paradox, by 
the following experiment ! 

Take a long glafs-pipe, fealed, or other- 
wife exactly ftopped at one end, and open at 
the other; (whofe orifice, ifir be no wider 
than that it may be conveniently {topped 
with a man’s thumb, the tube will be the fr- 
ter to exhibit fome other phznomena.) Into 
this pipe pour fuch a quantity of common 
water, as that there may bea foot, or halfa 
yard, or fome other competent part left uri- 
filled, for the ufe tobe by and by mentioned. 
Then having poifed a glafs-bubble with a 
flender neck, in fuch a manner, as that, though 
it will keep at the top of the water, yet a very 
little addition of weight will fuffice to fink it, 
put this bubble thus poifed into the tube; 
where it will fwim in the upper part of the 
water, as long as it is fet alone; but if you 
gently pour oil of turpentine upon it, (I fay 
gently, to avoid confounding the liquors) 
you will perceive, that, for a while, the 
bubble will continue where it was: but if 
you continue pouring on oil, till it have at- 
tained a fufficient height above the watet, 
(which it will be eafy to perceive, becaufe 
thofe two liquors will keep themfelvesdiftinét) 
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you fhall fee the bubble fubfide, till it fall to the 
bottom, and continue there as Jong as the oil 
remains at the height above the water. 

The reafon of this phatnomenon, accord- 
ing to our doétrine, is this, that the oil of 
turpentine, though a lighter liquor than wa- 
ter, yet gravitates upon the fubjacent water, 
and by its preflure forces fome of it into the 
cavity of the bubble at the open orifice of its 
neck, whereby the bubble, which was before 
but very little lefs heavy than an equal bulk 
of water, being by this acceffion made a little 
more heavy, muft neceffarily fink; and the 
caufe of its fubmerfion, namely the preffure 
of the oil, continuing, it muft remain at the 
bottom. 

Anp to confirm this explication, I fhall 
add, thatin cafe, by inclining the tube or o- 
therwife, you remove the cylinder of oil, or 
a competent part of it, (in cafe it were longer 
than was neceffary) the bubble will again 
emerge to the top of the water (for, as for 
the oil, that is too light a liquor to buoy it 
up;) which happens only, becaufe the preffure 
of the oil upon the water being taken off, 


the air, by virtue of its own fpring, is able. 


to recover its former expanfion, and reduce 
the bubble to be as light, as it was before. 
AND now we may proceed to that other 
experiment, by which we lately promifed to 
confirm the firft paradox. And, in fome re- 
gard, this following experiment has been pre- 
ferred, as more ftrange, to that I have been 
reciting; for it feemed much lefs impro- 
bable, that, of two heterogeneous liquors, the 
inferior fhould be preffed upon by the incum- 
bent, which, though lighter, kept in an in- 
tire body above it; than that, in water, which 
is a homogeneous liquor, and whofe parts 
mingle moft freely and exquifitely with one 
another, the upper part fhould prefs upon the 
lower; and that they will do fo, may ap- 
pear by the experiment it is now time to fub- 
oin. 
' ProvipDeEa long tube, anda poifed bub- 
ble, as in the former experiment; theh, ha- 
ving poured water into the tube, till ic reach 
above five or fix inches (for a determinate 
height is no way neceffary) above the bottom, 
caft in the bubble, which will not only fwim, 
but, if you thruft it down into the water, it 
will of itfelf emerge to the upper part of it. 
Wherefore take a flender wand, or a wire, 
or a flender glafs-pipe, or any fuch body, 
that is long enough for your purpofe, and, 
with it, having thruft the bubble beneath the 
furface of the water, pour water flowly into 
the tube, (whofe cavity will not be near filled 
by the rod, or wire,) till it have attained a 
competent height, (which, in my laft trials, 
was about afoot, or half a yard above the 
bubble;) and you fhall fee, that the bubble, 
which before endeavoured to emerge, will, by 
the additional weight of the incumbent wa- 
ter, be depreffed to the bottom of the tube. 
After which you may fafely remove the wire, 
or other body, that kept it from rifing. For, 
as the weight of the incumbent water was that, 


‘which made it fink, fo, that weight contiqu- 


ing on it, the bubble will continue at the 
bottom. 

Burt yet it is not without caufe, that we 
employ a wire, or fome fuch thing, in this 
experiment, though we affirm it to be only 
the weight of the incumbent water, that makes 
the bubble fink. For if you fhould pour wa- 
ter into the tube to the height lately men- 
tioned, or even toa greater, if you did not 
make ufe of the wire, it would not ferve thé 
turn; becaufe that, as faft as you pour in the 
water, the bubble, being left to itlelf, will 
rife together with it; and fo, keeping always 
near the upper part of the water, it will ne- 
ver fuffer the liquor to be fo high above it, as 
it muft be, before it.can deprefs it. But to 
confirm, that it is the weight of the fuperiour 
water, that finks the bubble, and keeps it at 
the bottom; if you take out of the tube a 
competent quantity of that liquor, and fo take 
off the preffure of it from, the bubble, this will 
prefently, without any other help, begin to 
fwim, and regain the upper part of the wa- 
ter; whence it may at pleafure be precipi- 
tated, by pouring back into the tube the wa- 
ter, that was taken outofirc. And thefe con- 
firmations, added to the former proofs of the 
firft and fecond paradoxes, being, we conceive, 
fufficient to fatisfy impartial readers of the truth 
of them, we fhould prefently advance to the 
next propofition, if we did not think fit to 
interpofe here a fcholium. 


ScHOLIUM. 


Ir may, perchance, be wondered at, why, 
fince we lately mentioned our having made 
fome trials with oil of tartar per deliquium, we 
did not, in the prefent experiment, inftead of 
fair water, make ufe of that, it benga very 
much heavier liquor, and (rhough it may be 
incorporated with expreffed oils) unmingle- 
able, in fuch trials, with oil of turpentine. 
But to this I anfwer; that, even in fuch Nen- 
der pipes, as thofe made ufe of about the firft 
experiment, I found, that oil of tartar was 
ponderous enough to flow down, though flow- 
ly, into the oil of turpentine at one fide of 
the immerfed orifice, whilft the oil paffed up- 
wards by it along the other fide of the pipe. 
And my knowledge of this could not but 
make me a little wonder, that fo curious a 
perfon, as Monfieur Pa/fcal, fhould fome- 
where teach, that, if a tube of above fourteen 
foot long, and having its orifice placed four- 
teen foot under water, be full of quickfilver, 
the fluid metal will not aJl run out at the bot- 
tom of the pipe, though the top of it be left 
open to the air, but will be ftopped at a'foot 
high in the pipe. For the impetus, that its 
fall will give it, muft probably make it flow 
quite out of the pipe: and, tothere to men- 
tion thofe trials of ours with quickfilver and 
flender tubes, that made me'think this very 
improbable, if we confider, that the experi- 
ment will not fucceed, with much more fa- 
vourable circumftances, betwixt oi] of tur- 
pentine and oil of tartar, though-the heavier 
of thefe two liquors be_ many ‘times lighter 
than quickfilver; it tempts me much to 

‘fufpect 
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fufpect; that Monfieur Pa/cal never actually 
made the experiment, at leaft with a tube as 
big as his fcheme would make one guefs; but 
yet thought he might fafely fet it down, it 
- being very confequent to thofe principles, of 
whofe truth he was fully perfuaded. And 
indeed, were it not for the impetus, the quick- 
filver would acquire in falling from fuch a 
height, the ratiocination were no way un- 
worthy of him. 

But experiments, that are but fpecula- 
tively true, fhould be propofed as fuch, and 
may oftentimes fail in practice; becaufe there 
may intervene divers other things capable of 
making them mifcarry, which are overlooked 
by the fpeculator, that is wont to compute 
only the confequences of that particular thing, 
which he principally confiders; as, in this 
cafe, our author feems not to have conlidered, 
that in fuch tubes, as the Torricellian expe- 
riment is wont to be made in, the largenefs 
of them would make them unfit for this 
trial. 

Awp I have known ingenious men, that 
are very well exercifed in making fuch experi- 
ments, complain, that they could never make 
this of Monfieur Pafcal’s to fucceed. In 
which attempts, that thefize of the rubes much 
contributed to the unfuccefsfulnefs of the 
trials, I fhall, without repeating what has 
been already intimated to that purpofe, in the 
following part of this difcourfe have oppor- 
tunity to manifeft; and, withall, to add as 
illuftrious a proof of this our fecond paradox, 
as almoft any we have yet given, 


PARADOX III. 


That if a body contiguous to the water be alto- 
gether, or in part, lower than the bigheft 
level of the faid water, the lower part of the 
body will be preffed upwards by the water, 
that touches it beneath. 


HIS may be proved by what has been 

| already delivered in the explication of 
the firft experiment: for, where-ever we 
conceive the loweft part of the body, which is 
either totally, or in part, immerfed in water, 
to be, there the imaginary fuperficies being 
beneath the true fuperficies, every part of that 
imaginary fuperficies muft be prefled up- 
wards, by virtue of the weight of the water 
incumbent on all the other parts of the fame 
furperficies; and fo that part of it, on which 
the immerfed body chances to lean, muft, for 
the fame reafon, have an endeavour upwards, 
And if that endeavour be ftronger than that, 
wherewith the weight of the body tends down- 
wards, then (fuppofing there be no accidental 
impediment) the body will be. buoyed, or 
lifted up. And though the body be heavier 
than fo much wager, and confequently will 
fubfide, yet that erideayour upwards of the 
water, that touches its lower part, is only ren- 
dered ineffectual to the raifing, or fupporting 
the body, but oot deftroyed; theforce of the 
heavy body being from time tp time refifted, 
and retarded by the water, as much as it would 
be, -if that body were put into ame fcale, and 


the weight of as much water, as is equal to it 
in bulk, were put into the other. 


To confirm this, we may have recourfe to M%g.¥. IL 


what we faid in the explication of the fecond 
experiment, For in cafe the flender pipe, 
wherein the water is kept fufpended, be thruft 
deeper into the oil; or incafe there be more 
oil poured into the veffel, the water will be 
impelled up higher into the pipe; which it 
would not be, if the oil, though bulk for 
bulk a lighter body, did not prefs againft the 
lower furface of the water, (where alone the 
two liquors are contiguous) more forcibly than 
the water, by its gravity, tends downwards. 
And, even when the liquors reft in an equili- 
brium, the oil continually preffes upwards 
again{t the lower furface of the water; fince 
in that continual endeavour upwards conlifts its 
conftant refiftance to the continual endeavour, 
that the gravity of the water gives it to de; 
{cend, And fince the fame phaznomenon hap- 
pens, whether we fufpend water’ in oil, as in 
the fecond experiment, or oil in water, as in 
the firft; it appears, that the propofition 
is as well applicable to thofe cafes, ,where 
the fuftained body is fpecifically heavier, as 
to thofe, where it is fpecifically lighter, than 
the fubjacent fluid. | : 

Burt a further and clearer proof of this 
doctrine will appear in the explication of the 
next propofition. In the mean time, tocon- 
firm that part of our difcourfe, where we 
mentioned the refiftance made by the water to 
bodies that fink in it, let us fuppofe,:in the 


annexed figure, that the pipe E F contains an rg. IV. 


oil fpecifically heavier than water, (as are the 
oils of guaiacum, of cinnamon, or cloves, .and 
fome others;) and then, that the ail in the 
pipe, and the water without, being at reft in 
an equilibrium, the pipe be flowly raifed to- 
wards the top of the veffel: it is evident, from 
our former doctrine, and from experience 
too, that there will run out drops of oil, which 
will fall from the bottom of the pipe to that 
of the veffeli but far more flowly, than if 
they fell out of the fame pipe in the air. 
Now, to compute, ‘how much the preffure 
of the water againft the lower parts of the 
drop amounts to, let us fuppofe the drop to 
be G, to whofe lowermoft part there is con- 
tiguous, in any affignable paces where it falls, 
the imaginary fuperficiesH J. Itis evident, 
that, if the drop of oil were not there, its 
place would be fupplied by an equal bulk of 
water; which being of the fame fpecifick gra- 
vity with the reft of the water in the vefiel, 
the furface H J would be laden every where 
alike; and confequently no part of it would 
be difplaced. But now, the drop of oil being 
heavier than fo much water, that part of the 
imaginary fuperficiés,.on which that’ drop 
leans, has more weight wpon it, than any o- 
ther equal part of the fame fuperficies;_ and 
confequently will give place to the defeending 
drop. And fince the cafe of every other fup- 
pofed furface, at which the drop cah, bE con- 
ceived to arrive. in .jts. defcent, .wil], be the 
fame with that of the fuperficies H1 Ji, it will, 
for the reafon. newly. givens, gontinne felines 
> el OT 
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HiIl ir comes to the bottom of the Veffel, which 
will fuffer it to fall no further. And in cafe 
the drop G were not, as we fuppofe it, of a 
fubftance heavier iw /pecie than water, but jutft 
equal to it, the contiguous part of the fuper- 
ficies H J would be neither more nor lefs 
charged, than the other parts of the fame 
fuperficies; and the part leaned on would be 
neither depreffed nor raifed, but the drop G 
would continue in the fame place. ‘And fo 
we may prove, (what is affirmed by Ar chi- 
wiedes, and other hydroftatical writers) that a 
body, equiponderant in /pecte to water, will 
reft in any aflignable place of the water where 
ic 1s put. a 

Anp (to proceed further) fince if the drop 
G were of a matter but equiponderant to water, 
‘¢ would not Gnk Jower at all, no more than 
emerge; it follows, that though, being hea- 
vier in fpecie than water, yet the gravity, up- 
on whole account it falls, is no more than 
that, by which it furmounts an equal bulk of 
water; (fince, if it were not for that overplus, 
the refiftance of the water would hinder it 
from falling at all:) and confequently, it lofes 
in the water juft as much of the weight it 
would have in the air, as fo much water, 
weighed likewife in the fame air, would a- 
mount to. 

Wuica isaphyfical account of that grand 
theorem of the Hydroftaticks, which I do not 
remember that I have feen made out in any 
printed book, both folidly and clearly; the 
learned Stevinus himfelf, to whom the later 
writers are wont to refer, having but an ob- 
{cure, and not phyfical, demonftration of it. 

Ann, becaufe this theorem isnot only very 
noble; but, as we elfewhere mianifeft, very 
ufeful,. it will not b= amifs to add, that it may 
eafily be confirmed by experiment. 

For, if you 
fead, and hang it by a horfe-hair (chat being 
fuppofed very near equiponderant to ‘water) 
from one of the fcales of an exact balance; 
and, when you have put a Jjuft counterpoife 
in the other {cale, fuffer the lead to fink ina 
veffel of water, till it be perfectly covered 
with it, but hangs freely in it, the counter- 
poifé will very much preponderate. And 
part of the counterporfe being taken out, till 
the balance be again reduced to an equilibri- 
um, you may eafily, by fubducting what you 
have taken out, and comparing it with the 
whole weight of the lead in the dir, find what 
part of its weight it lofes inthe water. And 
then, if you weigh any other piece of the fame 
lead, fuppofe a lump of twelve ounces, and 
hang it by a horfe-hair at one fcale, you may 
be fure, that, by putting into the other {cale 
a weight lefs by a twelfth part, (fuppofing lead 
to water to be, as twelve to one) that is, ele- 
ven ounces, though the weights be far from 
an equilibrium in the air, they will be reduced 
to it when the lead is covered with water. 

Tue preffure of water againft the lower 
part of the body immerfed in it may be con- 
firmed by adding, that we may thence deduce 
the caufe of the emergency of wood, and 
other” bodies lighter than water; which 


take (for inftance) a piece of 


though a familiar effect, I have not found its 
caufe to have been fo much as inquired into by 
many, nor, perhaps, to have been well ren- 
dered by any. If we fuppofe then, that the 
pipe be almoft filled, not with a finking, but 
a {wimming oil, as oil of turpentine, if, as 
in the firit experiment, the lower orifice be 
thruft under water, (to a far lefs depth, than 
that of the oil in the pipe) and the upper be 
flowly unftopped, the oil will, as we formerly 
declared, get out in drops at the bottom of 
the pipe. But to determine, why thefe drops, 
being quite covered and furrounded with 
water, and preffed by it as well downwards 
as upwards, fhould rather emerge than de- 
fcend, I fhall not content myfelf to fay, that 
water in fpecie is heavier than this kind of oil: 
for, befides that, in fome cafes, ere long to 
be mentioned, J have made the water to de- 
prefs even this kind of oil, and befides that, 
it is not every piece of wood, lighter in /pecte 
than water, that will float upon water, how 
fhallow foever ic be; the queftion is, how this 
prepollent gravity of the water comes to raife 
up the oil, though there be, perchanee, much 
more water, for it to break its way thorough, 
above it, than beneath it. 

Tue reafon then of the emerfion of light- 
er bodies in heavier fluids feems to be this, 
that the endeavour upwards of the water, 
‘contiguous to the lower part of the body, 1s 
ftronger than the endeavour downwards of 
the fame body, and the water incumbent on 
it, As, in the former fcheme, fuppofing the 
drop G to be the oil of turpentine, and to 
touch the two imaginary and parallel plains 
H J, K Ly itis evident, that upon the low- 
er part of the drop N, there is a greater pref- 
fure of water, than upon the upper part of 
the fame drop, M: -becaufe, that upon all 
the furface K L, there is but an uniform 
preffure of water A K B L, and upon all 
the parts of the furface HI, there is a great- 
er weight of water A H BI, except at the 
part N; for there the oil G, being not fo 
heavy as fo much water, the oil being expo- 
fed to a greater preffure from beneath, than 
its own gravity (and that of the water incum- 
bent om it) will enable it to refift, muft ne- 
ceflarily give way, and be impelled upward. 
And the cafe being the fame between that and 
any other parallel plain, wherefoever we fup- 
pofe it to be in its afcent, it muft confequent- 
ly be impelled further and further upwards, 
till it arrive at the top; and there it will float 
upon the water, Or, (to explicate the mat- 
ter without figures) when a {pecifically light- 
er body is immerfed under water, it is pref- 
fed againft by two pillars of water ; the one 
bearing. againft the upper, and the other a- 
gainft the lower part: and becaufe the 
lengths of both thefe pillars muft be comput- 
ed fromthe top of the water, the lower part 
of the immerfed body mutt be preffed upon 
bya pillar longer than the upper part'by thre 
thicknefs of the immierfed body; and_confe- 
quently muft be preffed more upwards than 
downwards. And by how much the greater 
difparity of fpecifick gravity there 1s — 
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the water and: tle emerging body, by fo much 
the {wifter (ceteris paridus) it will afeend: 
becaufe fo much the more will there be of 
prefiure upon all the other imaginary furface, 
than upon that part, that happehs to be conti- 
guous to the bottom of the afcending body: 

AND upon the fame grounds we may. give 
(what we have not yet met with) a good folu- 
tion of that problem, propofed by hydrafta- 
tical writers; Why, if a cylindrical ftick be 
cut in two parts, the one as long again as the 
other, and both of them, hayme been de- 
tained under water at the fame depth, be lee 
go at the fame time, and permitted to emerge, 
the greater will rife fafter than the leffer. For 
fuppofe one of thefe bodies, as O P, to be 
two foot high, and the other, Q R; to be 
half fo much, and that the lowermoft furfaces 
‘of both bein thefarne imaginary plain, pa- 
rallel to the uppermoft furface of the water, 
and three foot diftant from it; in this cafe 
there will be againft the lower part of each of 
the wooden bodies a preffure, (from the late- 
rally faperiour water) equal to that upon all 
the other parts of the imaginary plain, 
whereto thofe bodies are contiguous. But 
whereas upon the upper furface of the fhorter 
body, QR, there will lean a pillar of water 
two foot high, the pillar of the fame liquor, 
that will lean upon the top of the taller body, 
PO, will be but one foot high; as the at- 
tentive confiderer will eafily perceive. So 
that the wooden bodies being lighter in /pecie 
than water, both of them will be impelled 
upwards ; but that compounded pillar (if I 
may fo call it) which confifts of one foot of 
wood, and two foot of water, will, by its 
gravity; more refift the beitig raifed, than 
that which confifts of two foot of wood, and 
but one foot of water: fo that the caufe of 
the unequal celerity in the afcenfion of thefe 
bodies confifts chiefly, (for I would neither 
ovefvalue nor exclude concomitant caufes) 
that the difference of the preffure apainft the 
upper and lower part of each body refpective- 
ly is greater in one than in the other. 

Anp hence we may probably deduce a 
reafon of what we often obferve in the diftil- 
Jation of the oils of anifeeds, cloves, and 
divers aromatick vegetables, in lembecks, 
by the intervention of water: for oftentimes 
when the fire has not been well regulated, 
there will come over, befides the floating 
oil, a whitifh water, which will not in a 
Jong time become clear. And as we have 
elfewhere taught that whitenefs to proceed 
from the numerous refleétions from the oily 
fubftance of the conctete, by the heat of the 
fire broken into innumerable little globules, 
and difperfed through the body of the water ; 
fo the reafon, why this whitenefs continues fo 
long, feems to be chiefly (for I mention not 
fuch things, as, the great furfaces, that thefe 
little globules have in refpeét of their bulk) 
that, becaufe of the exceeding minutenefs of 
thefe drops, the height of the water, that pref- 
fes upon the upper part, is almoft equal to 
that of the water, that preffes againft the 


lower part. So that the difference between 
Vor. II, 


thefe two preflures being ihconfiderable, it 
has power to raife the drops but very flowly, 
(infomuch, that upon this ground I devifed a 
menftruum, wherewith I could mingle oil in 
drops fo exceedingly minute, that even when 
there were but.a few fpoonfuls of the tnixtufe, 
it would continue whitith for divers whole 
days together) though at length they will 
emerge: and the fooner, becaufe, whilft 
they: {wim up and down, as they frequently 
Chance to meet and run into one another, they: 
compofe greater drops;. which are (for thie 
reafon already given) lefs flowly inipelled 
up by the water; at the top of which, the 
chymift, after a due time, is wont to And 
new oil floating. But whether this be any 
way applicable to the {wimmine: of the in- 
fenfible particles of corroded metals in agua- 
fortis, and other faline menttruums, I muft 
not now ftay to inguire. 

One thing more there is, that I would 
pointat, before I difmifs this paradox ; name- 
ly, that, for the fame reafon we have all this 
whilt deduced, when the emergent drop, or 
any other body, floats upon the top of the wa- 
ter, it will fink juft fofar, (and no farther) till 
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the immerfed part of the flvating: body be e- Fiz. V. 


qual in bulk to as much water as js equal in 
weisht tothe whole body. For fuppofe, in 
the annexed figure, Y to be a cube of wood 
three foot high, and fix pound in weight ; 
this wood, being much heavier than arr, will 
fink into the water, till it come to an imagi= 
nary fuperficies, X W, where, having the po- 
fition newly defcribed, it will néceflarily ac- 
quiefce. For all the other equal parts of the 
fuperficies, X, W, Q, being leaned upon 
by pillars of water equal in height to the pare 
xX A, or WB, if the whole weileht of the 
wooden cube be greater than that of as much 
water, as is equal to the immerfed part, it 
muft neceffarily Gnk lower, becaufe the fih- 
jacent part of the furface (at V) will be 
more charged than any of the reft. And, on 
the other fide, if the cube were lighter than 
as much water as that, whofe place the immer- 
fed parc takes up; it muft, by the Zreater 
preffure of the water upon the other parts of 
the imaginary fuperficies, KX W, than upon 
that contiguous to the wood, {as at V) be 
impelled upward, till the preffure of the 
whole wood upon the part it leans on, be of 
the fame degree with that of the reft of the 
water, upon the reft of the fuperficies ; and 
confequently be the fame with the water, 
whofe place the immerfed part of it takes up ; 
the lightnefs of that immerfed part, in re- 
{pect of fo much water, being recompenfed 
by the weight of the unimmerfed part, which 
is extant above the fuperficies of the water. 
And we fee, that when a piece of wood falls 
into water, though, by the impetus ir ac- 
quires in falling, it paffes through divers ima- 
ginary plains, that lie beneath its due ftation ; 
yet the greater preffure, to which each of 
thofe plains is expofed io all its other parts, 
than in that, which is contiguous to the bottom 
of the wood, does quickly impel it tp again, 
till, after fome emerfions and: fubfidines, it 
5Q reits 
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” refts at length in fuch a pofition, as the newly 


explicated hydroftatical theorem affigns It. 


ScHOLIUM. 


THIS ingenious propofition (about float- 
ing bodies) is taught and proved, after the 
manner of mathematicians, by the moft 
fubtle Archimedes, and his commentators 3 
and we have newly been endeavouring to ma- 
nifeft the phyfical reafon, why it muft be true. 
But partly becaufe the propofition ought to 
hold, not only in fuch intire and homoge- 
neous bodies as men exemplify it in, (fuch as 
a piece of wood, or a lump of wax) but inall 
bodies, though of a concave figure, and 
made up of many bodies of never fo differing 
natures; (and perhaps fome of them joined 
together only by their fuperincumbency upon 
one another;) and partly, becaufe that a truth, 
which is one of the main and ufefulleft of the 
Hydroftaticks, and may be of fo much 1m- 
portance to navigation, has not yet (that I 
know of) been attempted to be demonftrated, 
otherwife than upon paper ; it will not be a- 
mifs, for the fatisfa€tion of fuch of thofe, 
whom it may concern, as are not verfed in 
mathematical demonftrations, to add an ex- 
periment, which I made to prove it mechani- 
cally, as exaétly as is neceffary for the fatis- 
faction of fuch perfons. | 

AFTER, then, having imployed feveral 
veffels, fome of wood, fome of latten, and 
fome of other materials, to compafs what I 
defired ; we found glaffes to be the moft com- 
modious we could procure. And therefore, 
filling a large and deep glafs to a convenient 
height with fair water, we placed in it ano- 
ther deeper glafs, fhaped like a goblet or 
tumbler, that ic might be the fitter for {wim- 
ming; and having furnifhed it firft with bal- 
laft, and then, for merriment fake, witha 
wooden deck, by which a tall maft, witha 
fail faftned to it, was kept upright; we 


' fraughted with wood, and by degrees poured 


fand into it, till we had made it fink juft to 
the tops of certain confpicuous marks, that 
we had faftned on the outfide of the glafs, to 
oppofite parts thereof. ‘Then obferving, how 
high the water reached in the larger glafs, 


wood, ftone, -quickfilver, €¥c,.) it appears, 
that the floating veffel itfelf, with al! thae 
was in it, or fupported by it, was equal in 
weight to as much water as was equal in bulk 
to that part of the veffel, which was under 
water, fuppofed to be cut off from the extant 
part of the fame veffel, by a plain continuing 
the horizontal furface of the water: fince the 
weight of the floating veffel, which raifed up 
the water in the Jarger veffel to the greateft 
height it attained, was the fame with the 
weight of the water, which being poured in- 
to the larger veffel (when the other was 
taken out) raifed the water therein to the 
fame height. We may alfo obtain the fame 
end, by a fomewhat differing way, (which is 
the beft way, in cafe the veffels be tco great,) 
viz, to obferve, firft, by pcuring in water 
out of a bowl or pail, or other veffel of 
known capacity, as often as is neceffary to 
fill the great veffel, or ciftern, or pond, 
to the top, (or to any determinate height re- 
quired;) and, néxt, letting out, or otherwife 
removing all that water, to put in its place | 
the veffel, whofe weight is to be found out. 
Thirdly, to let, or pour in water, till the 
veffel be afloat, and by its weight raife the 
external water to the height it had before. 
And laftly, to examine, how much this water, 
that was laft poured in, falls fhort in weight 
of the water, that was tn it at firft, and after- 
wards removed. For this difference will 
give us the weight of as much water, as is 
equiponderate to the whole floating veffel, 
whether {mall or great, with all that ie either 
carries or fuftains. The hydroftatical theorem 
we have been confidering, and the experi- 
ments, whereby we have endeavoured to con- 
firm or illuftrate it, may (mutatis mutandis) 
be applied toa fhip with all her ballaft, la- 
ding, guns, andcompany ; it holding gene- 
rally true, That (to exprefs the fenfe of the 
propofition more briefly) the weight of a float- 
ing body is equal to as much water, as its immer- 
fed part takes up the room of. Whence we might 
draw fome arguments in favour of the learn- 
ed Stevinus, (for whofe fake it partly was, 
that I annexed this fcholium) who, if I mif- 
remember not, does fomewhere deduce as a 


corollary from certain hydroftatical propofi- See para- 
tions, that a whole fhip, and all that belongs4x the 
to it, and leans upon it, preffés no more nor/*!* 


(which, by reafon of the veffel’s tranfpa- 
rency, was to be feen) we carefully placed 


two or three marks in the fame level with the 
horizontal furface of the water ; and taking 
out the floating veffel ds it was, with all that 
belonged to it, and wiping the outfide dry, 
we put it into a good pair of fcales, and 
having found what it amounted to, we weigh- 
ed in acompetently large phial (firft counter- 
poifed apart) fo much water, (to a grain, or 
thereabouts,) and pouring this water into the 
large glafs above mentioned, we found it to 
reach to the marks, that we had faftned to the 
outfide of the glafs, and confequently to 
reach to the fame height, to which the weight 
of the floating glafs, and all that was added 
to make it refemble.a fhip, had made it arife 
to. By which experiment (which we tried, as 
to the effential parts of it, with veffels of 
differing fizes, fhapes, and ladings too, as 


Jefs upon the bottom it fwims over, than as 
much water, as is equal in bulk to that part 
of the fhip, which is beneath the furface of the 
water. 


PARADOX IV. 


That in the afcenfion of water in pumps, &c. 
there needs nothing to raife the water, but a 
competent weight of an external fluid. 


"Ties propofition may be eafily enough 
deduced from the already mentioned 
experiments, But yet, for further illuftration 
and proof, we will add that, which follows: 
Take a flender glafs-pipe, (fuch as was 
ufed about the firft experiment) and fuck in- 
to it about the height of an inch of deeply 
tincted water ; and, nimbly {topping the up- 
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per otifice, immerfe the lower part of the 
pipe into a glafs half filled with fuch tincted 
water, till the furface of the liquor in the 
‘pipe be an inch (or as low as you would have 
it) beneath that of the external water. Then 
pouring on oil of turpentine, till ic {wim three 
or four inches, or as high as you pleafe above 
the water; loofen gently your finger from the 
upper orifice of the pipe, to give the inclofed 
air a litele intercourfe with the external ; and 
you fhall fee the tinéted water in the pipe to 
be impelled up, not only higher than_the 
furface of the external water, but almoft as 
high as that of the external oil, through which 
(it being tranfparent and colourlefs) the red 
liquor may be éafily difcerned. 

N ow in this cafe it cannot be pretended, 
that the afcent of the water inthe pipe pro- 
ceeds from nature’s abhorrency of a vacuum ; 
fince the pipe being full of air, and its ori- 
fice unftopped, though the water fhould not 
afcend, no danger of a vacuum would enfue 3 
the air and the water remaining contiguous as 
before. ; 

THE true reafon, then, of the afcent of 
the water, in our cafe, is but this; that upon 
all the other parts of the imaginary fuperficies, 
that paffes by the immerfed orifice of the 
pipe, there isa preffure partly of water, and 
partly of the oil {wimming upon that water, 
amounting to the prefiure of four or five 
inches of water ; whereas upon that part of 
the fame fuperficies, whereon theliquor contain- 
ed in the pipe leans, there is but the preffure of 
one inch of water: fo that the parts near the 
immerfed orifice muft neceffarily be thruft 
out of place by the other parts of water, that 
are more preffed ; till fo much liquor be im- 
pelled up into the pipe, as makes the preffure 
on that part of the imaginary fuperficies as 
great, as that of the oil and water on any o- 
ther equal part of it. And then, by virtue of 
the equilibrium, (often mentioned) the wa- 
ter will rife no further; and, by virtue of 
the fame equilibrium, it will reft a little be- 
neath the furface of the external oil, becaufe 
this laft named liquor is lefs heavy, bulk for 
bulk, than water. 

Anp by this we may be affifted to give a 
reafon of the afcenfion of water in ordinary 
fucking pumps. For as the oi] of turpen- 
tine, though a lighter liquor than water, and 
not mingleable with it, does, by leaning 
upon the furface of the external water, prefs 
up the water within the pipe, to a far greater 
height than that of the external water itfelf; 
fo the air, which, though a far lighter liquor 
than oil of turpentine, reaches I know not 
how many miles high, leaning upon the fur- 
face of the water ina well, would prefs it up 
into the cylindrical cavity of the pump, much 
higher than the external water itfelf reaches 
in the well, if it were not hindered. 

Now that, which hinders it in the pump, is 
either the fucker, which fences the water in 
the pump from the preffure of the external 
air, or that preffure itfelf. And therefore, 
all that the drawing up of the fucker needs to 
do, is, to free the water in the pipe from the 


impediment to its afcent, which was given it 
by the fucker’s leaning on it, or the pillar of 
the atmofphere’s being incumbent on it; as 
In our experiment, the fides of the pipe 
do fufficiently protect the water in the pipe 
from any preffure of the external oil, that 
may oppofe its afcent. 

Anp laftly, as the water in our pipe was 
impelled up fo high, and no higher, that 
the cylinder of water in the pipe was juft able 
to balance the preflure of the water and oil 
without the pipe; fo in pumps, the water 
does rife about thirty three or thirty four 
foot: and though you pump never fo long, 
it will be raifed no higher ; becaufe at that 
height the preffure ofthe water in the pump, 
upon that part of the imaginary fuperficies, 
that pafics by the lower orifice of it, is the 
fame withthe preffure, which other parts of 
that imaginary fuperficies fuftain from as much 
of the external water, and of the atmofphere, 
as come to lean upon tt. 

Tuat there may be cafes, wherein water 
may be raifed by fuction, not upon the ac- 
count of the weight of the air, but of its 
fpring, I have elfewhere fhown ; and having 
likewife in other places endeavoured to expli- 
cate more particularly the afcenfion of water 
in pumps; what has been faid already may 
fuffice to be faid in this place, where it is fuf- 
ficient for me to have fhewn, that, whether 
or no the afcenfion of water may have other 
caufes, yet, in the cafes propofed, it zeeds no 
more than the competent weight of an exter- 
nal fluid, as is the air; whofe not being de- 
void of gravity, the cogency of our experi- 
ments has brought even our adverfaries to 
grant us. 

For confirmation of this, I will here add, 


“becaufe it now comes into my mind, (what 


might, perhaps, be elfewhere fomewhat more 
properly mentioned) an experiment, that I 
did but lightly glance at in the explication of 
the firft, and the fcholium of che fecond 
paradox, 

In order to this, I muft advertife, that, 
whereas I there took notice, that fome inge- 
nious men had complained, that, contrary to 
the experiment propofed by Monfieur Pa/ca/, 
they were not at all able to keep mercury 
fufpended in tubes, however very flender, 
though the lower end were deeply immerfed 
in water, if both their ends were open; the 
reafons of my doubting, whether our ingeni- 
otts author had ever made, or feen the experi- 
ment, were not only, that it had been unfuc- 
cefsfully. tried, and feemed to me unlikely to 
fucceed in tubes more flender, than his ap- 
peared ; but, becaufe the impetus, which 
falling quickfilver gains by the acceleration of 
motion it acquires in its defcent, muft, in all 
probability, be great enough to make it all 
run out at the bottom of a tube open at both 
ends, and filled with fo ponderous a liquor, 
though the tube were very much fhorter, than 
that propofed by Monfieur Pajcal. 

Tus advertifement I premife, to intimate, 
that, natwithftanding the hopeleffnefs of the 


experiment, as it had been propofed and 
tried, 
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tried, I might have reafon not to think it im- 
poffible to perform, by another way, the main 
thing defired ; which was, to keep quickfilver 
fufpended in a tube, open at both ends, by 
the refiftance of the fubjacent water. For, by 
the expedient I am going to propofe, I have 
been able to do it, even with a liquor much 
lighter than water. 

Finpinc then, that even a very fhort 
cylinder of fo ponderous a fluid as mercury, 
would, if ic were once in falling, defcend with 
an impetus not eafy to be refifted by the fub- 
jacent liquor, I thought upon the following 
expedient to prevent this inconvenience. I 
took a flender pipe, the diameter of whofe 
cavity was little above the fixth part of an 
inch 3 and having fucked in, at the lower end 
of it, fomewhat lefs than half an inch of 
quickfilver, and nimbly ftopped the upper 
orifice with my finger, I thruft the quickfil- 
ver into a deep glafs of oil of turpentine, with 
a care not to un{top the upper orifice, till the 
{mall cylinder of quickfilver was eighteen or 
twenty times its depth beneath the furface of 
the oil. For by this means, when I unftop- 
ped the pipe, the quickfilver needed not (as 
otherwife it would) begin to fall, as having 
a longer cylinder, than was requifite to make 
an equilibrium with the other fluid. For, by 
our expedient, the preffure of the oil was 
already full as great, if not greater, againft 
the lower part of the mercurial cylinder, as 
that, which the weight of fo fhort a cylinder 
could exercife upon the contiguous and fubja- 
cent oil. And accordingly, upon the removal 
of my finger, the quickfilver did not run out, 
but remain fufpended in the lower part of the 
pipe. Andas, if I raifed it towards the fuper- 
ficies of the oil, the mercury would drop out 
for want of its wonted counterpoife; fo, if I 
thruft the pipe deeper into the oil, the in- 
creafed preffure of the oil would proportio- 
nably impel up the mercury towards the 
higher parts of the pipe; which being again a 
little, and but a little, raifed, the quickfilver 
would fall down a little nearer the bottom of 
the pipe: and fo, with a not unpleafant 
{fpectacle, the ponderous body of quickfilver 
was made fometimes to rife, and fometimes 
to fall; but ftill to float upon the furface of a 


liquor lighter than common fpiritof wine itfelf, 


But, befides that the experiment, if the 
maker of it be not very careful, may ‘eafily 
enough mifcarry, the divertifement it gives 
feldom proves lafting ; the oil of turpentine, 
after a while, infinuating itfelf betwixt the 
fides of the pipe and thofe of fo fhort a cy- 
linder of mercury, and thereby difordering 
all. And therefore, though I here mention 
this experiment, as I tried it in oil of turpen- 
tine, becaufe that is the liquor I make ufe of 
all along thefe paradoxes; and becaufe alfo I 
would fhew, that a lighter fluid than water 
(and therefore why not air, if its height be 
greatly enough increafed?) may, by its 
weight and preffure, either keep the mercury 
fufpended in pipes, or even raife it in them: 
yet I found water, wherewith I filled tall 
glaffes, a fitter liquor than oil for the expe- 

I 


riment, in which though [ fought, and found 
fome other phanomenas; yet, becaufe they 
more properly belong to another place, I 
fhall leavé them unmentioned in this, 

Awp fince experience fhews us, that a cy- 
linder of mercury, of about thirty inches high, 
is equiponderant to a cylinder of water of 
about thirty-three, or thirty-four foot high ; 
It is very eafy to conclude, that the weight of 
the external air, which is able to raife and 
keep fufpended thirty-three, or thirty-four 
foot of water in a pump, may do the like to 
twenty-nine, or thirty inches of quickfilver 
in the Torricellian experiment. 


PARADOX VV. 


That the preffare of anvexternal fluid is able to 
keep an heterogeneous liquor fufpended at the 
fame beight in feveral pipes, though thofe pipes 
be of very different diameters, 


T HE contrary of this propofition is fo 
confidently afferted and believed by 
thofe mathematicians and others, that favour 
the doctrine of the fchools, that this perfua- 
fion of theirs feems to be the chief thing, that 
has hindered men from acknowledging, that 
the quickfilver, inthe Torricellian experiment, 
may be kept fufpended by the counterpoife of 
the external air. And a famous writer, that 
has lately treated, as*well of the Hydrofta- 
ticks, as of the phzenomena of the Torricel- 
lian experiment, does rely fo much upon the 
falfhood of our paradox, that, laying afide 
all other arguments, he contents himfelf to 
confute his adverfaries with one demonftration 
(as he calls it) grounded on the quite contrary 
of what we here affert, For his objection 
runs to this fenfe; That, if ic were the pref- 
{ure of the external air, that kept the quickfil- 
ver fufpended in the newly-mentioned experi- 
ment, the height would not (as experience 
fhews it is) be the fame inall cylindrical pipes, 
though of very differing bores. For, fup- 
pofing the height of the mercurial cylinder, 
in a tube of half an inch diameter, to be 
twenty-nine inches ; it is plain, that a mer- 
curial cylinder of the fame height, and three 
inches in diameter, muft weigh divers times 
as much as the former: and therefore the 
prefiure of the external air being but one and 
the fame, if it be a juft counterpoife to the 
greater cylinder, it cannot be fo to the lefs ; 
and if it be able to keep the one fufpended at 
twenty-nine inches, it muft be able to keep 
the other fufpended at a far greater height; 
which yet is contrary to experience. And 
indeed this objection is fo fpecious, thar, 
though I elfewhete have already anfwered ir, 
both by reafon and experiérice, as far forth as 
it concerns the Torricellian experiment; yet, 
to fhew the miftake, en which it is grounded, 
it may be very well worth while to make out 
our propofed paradox, (as that, whofe truth 
will fufficiently difprove that ¢rror) by fhew- 
ing, both that the affertion is true, and why 
ic muft be fo. 


Provipsz, then, a more than ordinatily’. Fig, VI. 


wide-mouthed glafs, clear, and of a convenient 
depth ; 
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depth; into which having put a conve- 
nient quantity of water, deeply tinged with 
brazil, or fome other pigment, fit to the ori- 
fice'a broad but thin’ cork; in which, by 
burning or cutting, make divers round holes 
of very differing wideneffes; into each of 
which you may thruft a glafs cylinder, open 
at both ends, and of a fize fit for the hole; that 
is to receive it, that fo the feveral pipes may 
be embraced by thefe feveral holes ; and, as 
near as you can, make them parallel to one 
another, and perpendicular to the Yuperficies 
of the water, into which they are to be im- 
merfed. But we muft not forget, that, be- 
fides thefe holes, there is an aperture to be 
made in the fame cork (it matters not much 
of what figure, or whereabouts) to receive the 
flender end of a glafs funnel; by which oil 
may be conveyed into the veffel, when it is 
fiopped with the cork. And in the flender 
part of this funnel we ufe to put fome cotton- 
‘wick, to break the violence of the oil, that is 
to be poured in, which might elfe diforder 
the experiment. All this being thus pro- 
vided, and the cork (furnifhed with its pipes) 
being fitted to the orifice of thé veffel ; if at 
the funnel you pour in oil of turpentine, and 
place the glafs betwixt your eye and the light, 
you may, through chat tranfparent liquor, 
perceive the cinéted watér to be impelled up 
into all the pipes, and to rife uniformly in 
them. And, when this tinéted liquor has at- 
tained to the height of two or three, or more 
inches, above the lowermoft furface of the ex- 
ternal oil, if you remove the funnel, (which 
yet you need not do, unlefs there be yet oil 
in it) you may plainly perceive the water to 
reach as high in one of the fmaller pipes, as 
in another three or four times as great ; and 
‘yet the water in the feveral pipes, as it is evi- 
dent, is fuftained at that height above the 
level of the other water, by the preffure or 
counterpoife of the external oil; which there- 
fore, being lighter in /pecte than water, will 
have its furface fomewhat higher without the 
pipes, than that of the tinéted water within 
them. Andif by the aperture, that receives 
the funnel, you immerfe, almoft to the bottom 
of the oil, the fhorter leg of a flender glafs 
fiphon, at whofe longer leg you procure by 
fuction the oil to run out; you hall perceive; 
that, according as the depth and preffure of 
the external fluid decreafes, fo the water in 
the pipe will fubfide ; and that uniformly, as 
well in the Jeffer, asin the greater pipes. 
Fue reafon of this isnot difficult to be ren- 
dered by the dottrine already delivered. For, 
fuppofe EF to be the furface of the water, 
both within and without the pipes, before any 
oil was poured on it: if we then fuppofe the 
oil to be poured in through the funnel, its 
lightnefs in refpect of water, wherewith it will 
hot mingle, will keep it from getting into the 
cavity of the pipes i, M,N’; and therefore, 
{preading itfelf on the outfide of them above, 
ic muft neceffarily, by its gravity, prefs down 
the fuperficies of the external water, and im- 
pel.up that liquor into the cavities of the pipes, 
~~ if we fuppofe the pouring on of the oil 
1 Vou. II, - 


to be continued, till the uppermoft furface of 
the oil be raifed to GH, and that of the ex- 
ternal water depreffed to I K, (or thereabouts} 
an imaginary plane paffing along the lower 
orifices of the pipes ; I fay; the tinéted wa- 
ters in-the pipes ought to have their upper- 
moft furfaces in the fame level, notwithftand- 
ing the great inequality of their bores. For 
that part of the furface 1K, which is com- 
prehended within the circular orifice of the 
greateft pipe L, is no more charged by the 
Incumbent water, tlian any other part, equal 
to that circle of the fame Imaginary fuperfi- 
cies, is by the water or oil incumbent on it; 
(and confequently, no more than the part, 
comprehended within the circle of the {mall 
pipe N, is by the water contained in that 
{mall pipe ;) the external oil Having as much 
a greater height upon the fuperficies I K, 
than the water within the pipe, asis requifite 
to make the two liquors counterbalance each 
other, notwithftanding the difference of their 
{pecifick gravities. And though the pipe L 
were twice as big, it would charge the fubja- 
cent plane I K no more, than the ‘preflure of 
the oil on the other parts ofthe fame imaginary 
furface is able to refift. And yet this preffure 
of the external oil ought not to be able to 
raife the water in the flender pipe N_ higher, 
than the furface Q in the fame level wich the 
furface O, For, if the water were higher in 
the {mall pipe, being a heavier Jiquor than oil, 
it muft prefs upon that part of the furface IK, 
it leans on, with greater force, than the exter- 
nal oil upon the other parts of the fame plane 
IK and therefore with greater force, than 
the weight of the external oil could refit. 
And, confequently, the water in the flendet 
pipe muft fubfide, till its furface be inferiour 
to that of the external oil ; fince, till then, 
the difference of their fpecifick gravities can- 
not permit them co reft inan zquilibrium. 
To be fhore ; it is all one to the refiftance 
of the external oil, how wide the cylinder is; 
that it fupports in the pipe ; provided the 
‘height of it be not greater, in refpect of the 
height of thé oil, than the difference of the 
refpective gravities of thofe two liquers re- 
quires. For, fo long the preflure of the cylin- 
der of water will be no greater on that part 
of the imaginary fuperficies; which it leans 
upon, than the preffure of the external oil 
will be on all the other parts of the fame 
fuperfictes ; and confequently, neither the one, 
nor the other of thofe liquors will fubfide, 
but they will both reft in an aqguilibrium. 
But here it will not be amis to note, firfts 
that it is not neceffary, that the glafs cylin- 
ders I, M, N, fhould be all of the fame 
length ; fince, the lower orifice being. open, 
the water will rife to the fame ‘height within 
them, whether the parts immerfed under the 
water be exactly ofthe fame length, or no, 
Anp fecondly, That throughout all this 
difcourfe, and particularly in the explication 
of this paradox, we fuppofe, either that the 
flendereft pipes, that are employed about thefe 
experiments, are of a moderate fize; and not 
exceeding fmall; or that, in cafe they be 
5 very 
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very fmall, allowance be made in fuch pipes 
for this property, that water will rife in them 
to a greater height, than can be attributed to 
the bare counterpoife of either the water, or 
the oil, that impels it upwards, and keeps it 
fufpended, But this difference is of fo little 
moment in our prefent inquiries, that we may 
fafely neglect it, (as hereafter we mean to do) 
now we have taken this notice of it for pre- 
vention of miftakes, 


PARADOX VI. 


If a body be placed under water, with its up- 
permoft furface parallel to the horizon 5 bow 
much water foever there may be on this, or 
that fide above the body, the direét preffure, 
fuftained by the body, (for we now confider 
not the lateral, nor the recoiling preffure, to 
which the body may be expofed, if quite en- 
vironed with water,) is no more, than that 
of 2 column of water, baving the horizontal 
Superficies of the body for its bafis, and the 
Perpendicular depth of the water for its 
height. 

And fo likewife, 

if the water, that leans upon the body, be con- 
tained in pipes open at both ends, the preffure 
of the water is to be etimated by the weight 
of a pillar af water, whofe bafes is equal to 
the lower orifice of the pipe, (which we fup- 
pofe to be parallel to the borizon,) and tts 
height equal to a perpendicular reaching thence 
to the top of the water ; though the pipe be 
much inclined towards the horizon, or though 
it be irregularly fhaped, and much broader in 
fome parts, than the faid orifice. 


TEVINUS, in the tenth propofition 

of his Hydroftatical Elements, having 
propofed in more general terms the former 
part of our paradox, annexes to it a demon- 
{tration to this purpofe : 

Havine firft fuppofed ABCD to bea 
folid rectangular figure of water, whofe bafis 
EF is parallel to the horizon, and whofe 
height GE is a perpendicular let fall from 
the uppermoft furface of the water to the 
lowermoft ; his demonftration 1s this : 


G H 
A - 


D C 


E F 

Ir the bottom EF be charged with a 
ereater weight, than that of the water GH FE, 
that furplufage muft come from the adjoining 
water: therefore, if it be poffible, let it be 
from the water AGED, and HBCF; 
which granted, the bottom DE will like- 
wife have a greater weight incumbent on it, 


upon the fcore of the neighbouring water 
G HF E, than that of the watr AGED, 


And, the reafon being the fame in all the 
three cafes, the bafis FC muft fuftain a 
greater weight, than that of the water 
H BCF: and therefore the whole bottom 
DC will have a greater weight incumbent 
on it, than that of the whole water ABCD; 
which yet (A BC D being a reétaneular body) 
would be abfurd. And by the fame way of 
reafoning you may evince, that the bottom 
E. F fuftains no lefs a weight, than that of the 
water GH FE. And fo, fince it fuftains nei- 
ther a greater weight, nor a lefs, it muft fuf- 
tain juftas much weight, asthe column of 
water GH FE. 

Tuis demonftration of the learned Stevz- 
nus may well enough be admitted by a natv- 
ralift, (though, according to fome hypothefes 
touching the caufe and nature of gravity, it 
may fail of mathematical exactnefs ;} and by 
it may be confirmed the frft part of our pro- 
pofed paradox. And fome things, annexed 
by Stevinus to this demonftration, may be alfo 
applied to countenance the fecond. Burt, be- 
caufe this is one of the nobleft and ufefulleft 
fubjzcts of the Hydroftaticks, we think it 
worth while to iluftrate, after our manner, 
each of the two parts of our paradox by a fen- 
fible experiment, 

First then, take a flender glafs pipe, of 


an even bore, turned up at one end like the ... 
annexed fiphon. Into this fiphon fuck oil of > 


turpentine, till the liquor have filled rhe 
fhorter leg, and be raifed two or three inches 
in the longer. Then, nimbly ftopping the 
upper orifice with your finger, thruft the lower 
part of the fiphon {fo far into a deep glafs full 
of water, that the furface of the oil in che 
longer leg of the pipe may be but a litle higher 
than that of the external water; and, upon 
the rcmoval of your finger, you will find the 
furface of the oil to vary bur little, or not at 
all, its former ftation. And as, if you then 
thruft the pipe a little deeper, you will fee 
the oil in the fhorter leg to begin to be de- 
prefied ; fo, if afterwards you gently raife the 
p'pe toward the top of the water, you. fhall 
jee the oil not only regain its former ftation, 
but flow out by degrees in deops, that will 
emerge to the top of the water. Now, fince 
the water was able, at firft, to keep the oil in 
the longer leg of the pipe fufpended no higher, 
than it would have been kept by a cylinder of 
water equal to the orifice of the fhorter leo of 
the pipe, and reaching directly thence to the 
top of the water; (as may be eafily tried, by: 
making a fiphon, where the fhorter leg may 
be long enough to contain fuch a cylinder of 
water to counterpoife the oil in the longer ;) 
and fince, when once, by the raifing of the 
pipe, the height of the incumbent water was 
leffened, the oil did more than counterbalance 
it, (as appears by its howing out of the fi- 
phon ;) we may well conclude, that, shough 
there were in the veffel a great deal of water, 
higher than the immerfed orifice of the fiphon, 
(and it would be all one, though the fiphon 


were placed at the fame depth in a pond or yr 


lake 5) yet, of all that water, no more did: 
gravitate upon the orifice, than. that, which 


was placed direétly over it; which was 


5 fuch 


Vit. 


Fig. IX. 


made out by NEw EXPERIMENTS. 


fuch a pillar of water, as the paradox de- 
{cribes. 

Anp, by the way, we may hence learn, 
that rhough water be not included in pipes, 
yet it may prefs as regularly upon a fubjacent 
body, as if it were. And therefore we may 
well enough conceive a pillar of water, in 
the free water itfelf, where there is nothing 
on any fide, but the contiguous water, to 
bound the imaginary pillar. 

But ILhad forgot to add, thatthe firft part 
of our paradox will hold, not only when the 
water, fuperior to the body it preffes upon, is 
free; but alfo, when it is included in veffels 
of never fo (feemingly) difadvantageous a 
fhape. For, if you fo frame the fhorter leg 
of a fiphon, that it may expand itfelf into a 
funnel, like that of fig. 6. imployed about 
the proof of the foregoing (fifth) paradox ; 


‘(for which purpofe the Jegs muft be at a pretty 


diftance from each other :) though you fill 
that funnel with water, the oil in the longer 
and flender leg of the fiphon will be able to 
refift the preffure of all the water, notwith- 
itanding the breadth of the upper part of the 
funnel. So that, even in this cafe alfo, the 
furface of the oil in the longer leg will be but 
a little higher than that of the water in the 
funnel. 

For further confirmation of this, we 
caufed to be made a fiphon, fo fhaped, that 
one of the legs (which were parallel, and of 
the fame bore,) had in the midft of it a 
iphere of glafs, fave that it communicated 
with the upper and lower parts of the fame leg. 

In the uniform leg of the fiphon, we put 
@ convenient quantity of oil of turpentine, 
and into the other as much water, as filled 
not only the lower part of it, but the globu- 
Jar part too, And yet we did not find, that 
all this water was able to keep up the oil in 
the uniform leg, at a greater height, than if 
the leg, that contained the water, had been uni- 
form too; as much of the water in the globe, 
as was not directly over the lower orifice of 
it, being fupported by the lateral parts (if I 
may fo call them) of the fame globe. And 
if that leg were, inftead of water, filled with 
oil, and the uniform leg with water ; not- 
with{tanding the far greater quantity of oil, 
that was neceflary to fill that leo, whereof 
the hollow {phere was but a part; the water 
in the uniform leg would not be kept up, fo 
much as to the fame height with the oil in 
the mifhapen leg. 

But to make this matter yet the more 
clear, we caufed a fiphon to be made of the 
figure exprefied in the adjoining fcheme ; in- 
to which having poured a convenient quantity 
of mercury, tillit reached in the fhorter lee 
C D, almoft to the bottom of the globulous 
part E, and in the longer leg A B, to an e- 
qual height: we afterwards poured a fuffici- 
ent quantity of water into the faid longer leg 
A B, which drove away the quickfilver, and 
impelled it upinthe fhorter leg till ic had 
half, or more than half, filled the cavity of 
the globular pare E; (which yet we did not 
wholly fill with quickfilver, becaufe the tube 


A B was not long enough for that purpofe :) 
and then we obferved, that, notwithftanding 
the great weight of (that body, which is of 
all bodies, fave one, the moft ponderous) 
quickfilver, which was contained in the lower 
part of the fame leg of the fiphon, the fur- 
face of the quickfilver H G, was impelled 
up as high by the water inthe leg A B, as the 
difparity of the fpecifick weights of thofe 
two liquors (whereof one is about fourteen 
times as heavy as the other) did require: fo 
that it appeared not, that, for all the great 
weight of quickfilver, contained in the glo- 
bulous cavity E, there preffed any more up- 
on the flender and fubjacent part E C of that 
Jeg, than as much as was placed directly over 
the lower orifice of the faid cavity E. So 
that the other, and Jateral parts of that mer- 
cury being fupported by the concave fides of 
the glafs, whereunto they were contiguous, 
the water in the les A B appeared not any 
more preffed by the quickfilver, than if the 
lez C D had been, as well as the other, of 
an uniform bignefs; and, by this means, if 
we had made the hollow globe of a large di- 
ameter, a {mall quantity of water, poured 
into the leg A B, might have been able to 
raife a’ quantity of quickfilver exceedingly 
much heavier than itfelf. But then fo little 
water can raife the quickfilver, in fo broad a 
pipe, but to an inconfiderable height. 

Yo make out che fecond part of our para- 
dox by an experiment, we took three glafs- 
pipes ; the one made like a bolt-head, with 
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a round ball, and two oppofite ftems ; the Fig. X; 


other was an irregular pipe, blown with an 
elbow, wherewith it made an angle; andthe 
third was as irregularly fhaped, as I could get 
it blown ; being in fome places much broad- 
er, and in fome much narrower than the 
lower orifice of it. And thefe two laft 
named pipes had their upper ends fo infert- 
ed into holes, made fit for them in a broad 
piece of cork; thar, when they were .im- 


merfed, they made not right angles, but very _ 


oblique ones, with the horizontal furface of 
the liquor, The other glafs likewife, which 
confifted of a great bubble, and two oppo- 
fite pipes, was faftned to the fame cork; 
which having beforehand been made fit for 
a wide-mouthed glafs of a good depth, and 
half filled wich water, was thruft as a ftopple 
into the mouth of the faid glafs, fo that the 
water afcended a pretty way into each of the 
three pipes by their lower orifices, which, as 
well asthe upper, we left open; then a good 
quantity of oil of turpentme being poured 
into the fame veffel through a funnél, the 
water was by the incumbent oil impelled up 
to the height of two or three inches in each 
of the three pipes. Which argues, that, 
notwithftanding their being fo unequal in 
bignefs, and fo irregular in fhape, (infomuch 
that we guefled one of them was ten ortwelve 
times greater in one part, than in another, 
or than it was even at che orifice) the water, 
contained in each of them, preffed upon its 
lower orifice no more (Ido not add, nor no 


lefs) than it would have done, if it had been 
| a 
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a cylinder, having the orifice for its bafis, 
and the perpendicular depth of the water and 
oil above, for its height. 
of the pipes had contained but fuch a cylin- 
der of water, that water would neverthelefs 
have had its uppermoft fuperficies at the 
fame height: and, on the other fide, it would 
have been impelled up beyond it, if its 
weight did notas ftrongly endeavour to de- 
prefs the immediately fubjacent water, as the 
prefiure of the external fluids endeavoured to 
impel it up. 

AND fince the height of the water was 
about the fame in the feveral pipes, though 
two of them, being very much inclined, con- 
tained much more water than if they were 
erected; yet by the fame way of reafoning we 
may gather, that the imaginary plain, paffing 
by the immerfed orifice of either of. thefe 
inclining pipes, fuftained no more of pref- 
fure, than it would have done from a fhorter 
cylinder of water, if erected. And indeed, 
in all thefe cafes, where a pipe either is broad- 
er in other places than at its lower orifice, or 
inclined any way towards the horizon, the 
weight of the contained liquor is not all fup- 
ported by the liquor, or the body contiguous 
to the lower orifice, but partly by the fides 
of the pipe itfelf And therefore if, when in 
a flender pipe you have brought a parcel of 
oil of turpentine co be in an equilibrium with 
the external water, as in the experiment be- 
longing to the firft paradox; 1f, I fay, when 
this is done, you incline the pipe towards the 
fides of the glafs, you may indeed obferve 
the furface of the oil in the pipe to be, as be- 
fore, a little higher than that of the water 
without it: but. you fhall likewife fee, that 
though the orifice of the pipe were not thruft 
deeper into the water, yet there will bea 
pretty deal of water got up into the pipe ; 
becaufe the oil not leaning now upon the wa- 
ter only, as it did before, but partly upon 
the water, and partly upon the pipe, its pref- 
fure upon the fubjacent water is confiderably 
leffened ; and thereby the external water, 
whofe preffure is not-diminifhed too, is able 
to impel up the oil, and intrude for a little 
way into the pipe. But if you re-erect the 
pipe, the preffure of the oil being then again 
exerted upon the fubjacent water, it will be 
able to deprefs, and drive it again out of the 
cavity of the pipe. 

AND to this agrees very well what we fur- 
ther tried as follows: We caufed three pipes to 
be blown (fhaped as the adjoining figures ;) 
one having in it divers acute angles; the other 
being of a winding form, like a fkrew or 
worm of the limbeck; and the third very 
irregularly crooked ; and yet each of thefe 
pipes having all its crooked parts, and fome 
of its ftreight and erected parts, filled with 
oil of turpentine ; being thruft to a conve- 
nient depth under water and unftopped there, 
(after the manner already often declared) we 
found, that, according to our paradox, the 
furface of the oil in the pipe was higher than 
that of the water without it, as much as it 


For in cafe each’ 


would have been in cafe the pipé had beer 
{treight, (as we tried, by placing by the 
crookedeft cf thema ftreight pipe with, oil in 
it) though the quantity of the oil, in one of 
thefe pipes, were perhaps three times as much 
as would have fufficed, if the pipe had been 
ftrait: fo that this furplafage of oil did not 
prefs upon the fubjacent water, (for if it had 
done fo, the ot! would have run out of the 
pipe.) And I remember, that lifting up as 
much of one of thefe crooked pipes, as I 
thought fit, fomewhat above the furface of the 
water; when the fuperficies of the oil in the 
pipe was not above half an inch higher than 
that of the water without it, I eftimated, that 
the crooked pillar of oil, contained in that 
part of the pipe, which was above the furface 
of the water, was about feven or eight inches 


long, So true it is, that the preffure of li- 


quers, contained in pipes, muit be computed 
by the perpendicular that meafures their height, 
whatever be their length or bignefs.- 


ScHOLIUM. 


THE learned Stevinus, having demon- — 
{trated the propofition we lately mentioned 
out of him, fubjoins divers confectaries, of 
which the truth hath been thought more 
queftionable, than that of the theorem icfelf. 
And therefore he thought fit to add a kind of 
appendix to make good a paradox, which 
feems to amount to thiss thatif, in the cover 
of a large cylindrical box, exactly clofed, 
there be perpendicularly ereéted a cylindrical 
pipe open at both ends, and reaching to the 
cavity of the box; this inftrument being filed 
with water, the circular balis of it will fuftain. 
a preffure, equal to that of the breadth of the 
bafis and height of the pipe. 

I Cuosz thus to exprefs this theorem, 
(which might be, according to Stevinus, pro- 
pofed in more general terms) becaufe this 
way of expreffing it will beft fuit with the 
fubfequent experiment, and may confequent- 
ly facilitate the underftanding of the paradox. 
But though the learned Stevinus’s aims were to 
be commended 3 who finding this propofition 
doubted, feems to have had a great mind to 
give an experimental demonftration of it, and 
therefore propofes no lefs than five pragmati- 
calexamples (as he calls them) to make out 
the truth of what he afferts; yet in this he 
hath been fomewhat unhappy, that that ex- 
periment, which alone (for ought I can find) 
has been tried of all the five, is rejected as. 
Incompetent by thofe, that profefs to have 
purpofely made trial of it. And indeed, by 
reafon of the difficulty of bringing them to a 
practical examen, I have fomewhat doubted, 
whether or no this ufeful writer did ever make 
all thofe trials himfelf ; rather than fet down 
the events, he fuppofed they mult needs have, 
as prefuming his conjectures rightly deduced 
from a demonftrative truth. Wherefore 
though another of the experiments, he pro- 
pofes, be not free from difficulty, yet having, 
by the help of an expedient, made it practi- 
cable, we are induced by its plainnefs and 
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clearne& to prefer it to what elfe he propofes 
to the fame purpofe. 

We provided then a veffel of latten, of 
the figure exprefled in the fcheme, and fur- 
nifhed it with a loofe bottom CD, made 
of a flat piece of wood covered with a 
foft bladder, and greafed on the lower fide 
near the edges, that leaning on the rim of 
wood G H, contiguous every where to the 
infide of the latten, it might. be eafily lifted 
from off this rim; and yet lie fo clofe upon 
it, that the water fhould not be able to get 
out between them: and to the midft of this 
Joofe bottom was faftned a long ftring, of a 
good itrength, for the ufe hereafter to be de- 
clared. The inftrument thus fitted, the wa- 
ter was poured in apace atthe top A B, which, 
by its weight preffing the falfe bottom C D 
againft the fubjaceat rim G H, contributed 
to make the veffel the more tight, and to 
hinder its own paffing, The veffel being fil- 
led with water, we took the forementioned 
{ftring, one of whofe ends was faftned to I, 
the middle part of the loofe bottom, and, 
tying the other end K tothe extremity of the 
beam of a good pair of f{cales, we put weights 
one after another into the oppefite fcale, till 
at length thofe weights lifted up the falfe bot- 
tom CD from the rim GH; and confe- 
quently lifted up the incumbent water ; which 
prefently after ran down between them. And 
having formerly, before we poured in any 
water, tried what water would fuffice to raife 
the bottom C D, when there was nothing but 
its own proper weight, that was to be fur- 
mounted ; we found, by deducting that 
weight from the weight in the fcale, and 
comparing the refidue with the weight of as 
much water as the cavity of the broad, but 
very fhallow cylindr, BECHGODEB, 
would have alone (if there had been no wa- 
ter in the pipe A J) amounted to; we found, 
I fay, by comparing thefe particulars, that 
the preffure upon C D was by fovery great 
odds more, than could have been attributed 
to the weight of fo little water, as the in- 
ftrument pipe and all contained, in cafe the 
water had been in an uniform cylinder, and 
confequently a very fhallow one, of a bafis 
as large as that of our inftrument ; that we 
could not but look upon the fuccefs, as that, 
which, though it did not anfwer what the 
reading of Stevinus might make a man ex- 
pect; yet may deferve tobe further profe- 
cuted, that whether or no the paradox of 
Stevinus (which not only fome others, but 
the learned Dr. Wallis himfelf queftion) 
will hold, the inquiry he has  ftarted, 
may be fo perfued, as to occafion fome 
improvement of this part of Hydroftaticks: 
where, to define things with certainty, will 
perhaps be found a difficulter tafk than at firft 
glance one would think ; both becaufe divers 
fpeculative things muft be taken into confi- 
Seiation! whofe theory has not perhaps yet 
been cleared, and becaufe of the difficulty, 
that will be found in practice by them, that 
fhall go about to make Stevinus’s experiments, 
or others of that fort, with all requifite ac- 
curatenefs. As indeed, it is far eafier to pro- 

Vor, Ti 


pofe experiments, which would in likelihood 
prove what we intend, in cafe they could be 
made, than to propofe practicable expedi- 


ents, how they may be made. 


PARADOX VI. 

That a body immerfed in a fluid fuftains a la- 
teral preffure from the fluid, and that in- 
crealed, as the depth of the immerfed body; 
beneath the furface of the fluid, increa/feth. 


HOUGH I hall not wonder, if this 
propofition feems ftrange enough to 
moft readers ; yet I think I could makeit our 
by feveral ways, and particularly by one, -that 
is plain and eafy, being but that which follows: 
Take thena flender elafs-pipe ‘like that 
imployed about the firft experiment ;) and 
caufe it to be bent within two or three inches 
of oneend, fo that the longer and the fhorter 
legs, E F and FG, may make, as near as 
can be, aright angle at F; then dipping the 
orifice of the fhorter lee F Gin oil of turpen- 
tine, fuck into the fiphon (if I may fo call it) 
as much of the liquor as will fill the fhorter 
leg, and reach two or three inches high in the 
longer: then nimbly ftopping the upper 
orifice with your finger, immerfe the lower 
part of the glafs under water, in fuch man- 
ner, as that the longer leg EF may make, as 
to fenfe, right angles with (A B) the hori- 
zontal furface of the water ; and the fhorter 
lee F G may be fo far depreffed under that 
furface, that IK, the fuperficies of the oil 
in the longer leg, be but a little higher than 
AB, that of the external water. Then, re- 
moving your finger, you may obferve, that 
the oil in the fiphon will continue (with little 
or no change) in its former ftation. By 
which it appears, that there is a lateral preffure 
of the water againft the oil contiguous to G, 
the orifice of the fhoster leg of the pipe; 
fince it is only that preffure, that hinders the 
effux of the oi] at that orifice, notwithftand- 
ing the preffure of the perpendicular cylin- 
der of oil, that would drive it out. 

AnD that this preflure of the perpendi- 
cular cylinder doth really urge the oil in the 
fhorter leg to flow out, you may learn, by 
flowly lifting the fiphon (without changing 
its former pofture) towards the furface of the 
water. For as the lower Jeo comes nearer 
and nearer to that furface, (to which, as I 
newly intimated, it is ftill to be kept paral- 
lel) the oil inthe horizontal leg will be driven 
out in drops, by the preffure of the other oil 
in the perpendicular leg. | 

Tuat likewife, before you begin to raife 
the fiphon, the lateral preffure of the water 
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againft the lower orifice of it is, at leaft in | 


fuch experiments, near about the fame with 
what would be the perpendicular preffure of a 
cylinder of water, reaching from the fame 
orifice G (or fome part of it) to the top of 
the water, may be gathered from hence, that 
the furface of the oil in the longer leg will 
be alittle higher than that of the external wa- 
ter, as (by reafon of the often mentioned 
comparative levity of the oil) it would be, 
if we fuppofe, ek pipe of olafs of the 
5 


{ame 


seis Google 
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fame bére,and reaching tothe topof the water, 
being fitted to the orifice of the horizontal 
leg’ (as in the annexed figure the cylinder, 
G H) were filled with water. 

Awp, to make out the latter part of our 
propofition, we need add no more, than that, 
if you plunge the fiphon deeper into the wa- 
ter, you fhall find the oil, by the Jateral 
preffure of the water, driven by degrees 
quite out of the fhorter Jeg into the longer : 
and if you thruft it yet deeper, you may ob- 
ferve, that the longer leg will admit a cylinder 
of water, upon which that of oil wilh {wim ; 
the whole oil alone being unable to counter- 
balance the lateral preffure of the water at fo 
great a depth. 

By which Jaft circumftance, it appears, 
that water has alfo a lateral preffure againft 
water itfelf, and that increafed according to 
its depth ; fince otherwife the external ‘water 
could not impel that in the horizontal leg of 
the fiphon into the perpendicular leg, 
though, to do fo, it muft furmount the weight 
or refiftance of the whole cylinder of oil, that 
muft be here violently raifed in the faid per- 
pendicular leg. 

Bur if you gently raife the fiphon again, 
the lateral preffure of the water againft the 
immerfed orifice being diminifhed, (accord- 
ing as the diftance of that orifice G from the 
horizontal furface, A B, comes to be leffen- 
ed,) the prevalent oil will drive out the wa- 
ter, firft out of the longer Jeg, and then out 
of the fhorter, and will at length fow out in 
drops at the immerfed orifice, and thence 
emerge to the top of the water. 


Bestpes, when the oil in the fiphon does 


zuft counterbalance the external water, if you 
keep the fhorter leg parallel to the furface of 
the water, and move the orifice of it this 
way or that way, and place it nearer or fur- 
ther off from the middle or from the fides of 
the glafs, (provided you keep it always at 
the fame depth under the water) you will find 
the oil in the longer leg to continue (as to 
fenfe) at the fame height. Whence we may 
learn (what I have not yet found mentioned 
by any writer) that, even in the midft of the 
water, we may fuppofe a pillar of water, of 
a bafis equal to the fide of an immerfed body, 
(and reaching to the loweft part of it ;) and 
that, though this imaginary aqueous pillar, 
fuch as in our figure GH, be not included in 
any folid body, or ftable fuperficies ; never- 


thelefs its lower parts will have a lateral: 


preffure tending outwards, againft the imagi- 
rary fides, from the weight of che water, that 
is above thefe fubjacent and lateral parts ; and 
will have that preffure increafed proportion- 
ably to the height to which the imaginary 
pillar reaches above them. Which obferva- 
tion, being duly noted and applied, may be 
of no mean ufe in the explication of divers 
hydroftatical phenomena. 

Anp laftly, if, inftead of holding E F, the 
longer leg of our fiphon, perpendicular, (and 
confequently the fhorter parallel to the lo- 
rizon,) you varioufly incline the former, fo as 
to bring itto make an obtufe or an acute 


angle with the fuperficies of the water A B; 
though by this meansthe fhorter and immerfed 
lee, FG, will in fituation fometimes re- 
fpect the bottom, and fometimes the top of 
the glafs; yet in all thefe oblique fituations 
of this lez, andthe immerfed orifice of ic, 
G, the oblique preffure of the water will fo 
much depend upon the height of the furface 
of the liquor above the orifice, and fo much 
conform to the obfervations already delivered, 
that you fhall ftill fee the furface of the oil 
IK, in the longer pipe, to be a little, and 


-but a little fuperiour to that of the external 


water, A B, and fo the equilibrium betwixt 
the liquor, or liquors, within the fiphon, and 
the water without it, will even in this cafe 
alfo be maintained. 


ScHOLIUM. 


REMEMBRING on this occafion an 
experiment, which, though it do not fhew 
what the precife quantity of lateral preffure 
is, that the lower parts of the fluid may fuf- 
tain from the more elevated ; yet it may con- 
firm the foregoing paradox, and by its phe- 
nomena afford fome hints, that may render it 
not unacceptable ; I fhall ‘fubjoin it, as 1 fet 
it down not long after I devifed it. 

Iw the firft place then, there was made a 
glafs bubble with a flender neck; and (in a 


word) of the figure expreffed in the annexed Fig, XIV: 


{cheme : this bubble I caufed to be fo poifed, 
that, though it would float upon the water, 
yet the addition of a weight {mall enough 
would fuffice to make it fink. 

Tus done, I provided a very large wide- 
mouthed glafs, and caufed to be fitted to it, 
as exactly as I could, a ftopple of cork, 
which being ftrongly thruft in, would not 
eafily be lifted up. In the middle of this 
cork there was burned, with a heated inftru- 
ment, a round hole; through which was 
thruft a long flender pipe of glafs; fo that the 
lower end of it wasa pretty way beneath the 
cork, and the upper part of it was, as near 
as could be, at right angles with the upper 
part of the faid cork. And in another pare 
of the ftopple, near the edge, there was 
made another round hole, into which was 
likewife thruft another {mall pipe; whofe 
lower part reached alfo a pretty way beneath 
the cork, but its upper part was but about 
two or three inches high ; and the orifice of 
this upper part was carefully clofed with a 
ftopple and cement. Then the glafs-veffel 
being filled with water, and the ‘poifed 
bubble being made to float upon it, the 
{topple or cover of the great glafs-veffel was 
put on, and made faft with a clofe cement, 
that nothing might get in or out of the 
veficl, but at the long flender pipe; which 
was faftned into the cork (as was alfo the 
fhorter pipe) not only by its own fitnefs to 
the hole it paffed through, but by a fufficient 
quantity of the fame cement, carefully ap- 
plied to {top all crevices. 

Tue inftrument thus prepared, (and in- 
clined this or that way, till the floating | 
bubble was at a good diftance from that end 
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of the long pipe, which reachedia pretty way 
downwards beneath the furface of the water,) 
we began to pour in fome of that liquor at 
the open orifice of the pipe EF ; and, the 
mouth of the veffel being exactly ftopped, the 
water, for want of another place to receive it, 
afcended into the pipe, through which it had 
fallen before. And, if I held my hand, when 
*the water I had poured in was able to reach 
but to afmall height in the cylinder, as for 
inftance, to the fuperficies J ; the bubble X 
would yet continue floating. But, if I conti- 
nued pouring, till the water in the pipe had at- 
tained a confiderable heightabove the furface of 
that in the veffel, as if it reached to K ; then the 
bubble X would prefently fink to the bottom 
of the veffel, and there continue, as long as 
the water continued at fo great a height in the 
pipe EF. 

TuH1s experiment will not only teach us, 
that the upper parts of the water gravitate 
upon thofe, that are under them, but (which 
is the thing we are now to confirm) that in a 
veffel, that is full, all the lower parts are 
prefied by the upper, though thefe lower be 
not directly beneath the upper, but afide of 
them, and perhaps at a good diftance from 
the line, in which they directly prefs ; thefe 
things, I fay, may be made out by our expe- 
riment. For the addition of the cylinder of 
water K J, in the pipe EF, makes the bubble 
X fubfide ; as the force or preffure of any 
other heavy body upon the water in the veffel 
would do. And fince (as may be gathered 
from the reafon formerly given, in the proof 
of the fecond paradox, of the finking of 
poifed bubbles) the included air in our bubble 
was notably compreffed ; it will follow, that 
the cylinder of water KI did prefs the fubja- 
cent water in the veffel: for, without fo do- 
ing, it could not be able to comprefs the air 
in the bubble. And fince the faid bubble 
did not {wim directly under, or near the pipe 
FF, but at one fide of it, and at a pretty 
diftance from it, nay, and floated above the 
lower orifice F of the pipe; it is evident, that 
that aqueous cylinder J K does not only prefs 
upon the water, or other bodies, that are di- 
rectly under it; but upon thofe alfo, that are 
Jaterally fituated in refpect of it, provided 
they be inferiour to it. 

. AND, according to this doctrine, we may 
conceive, that every affignable part of the 
fides of the veffel does fuftain a preffure, in- 
creafed by the increafe of that part’s depth 
under water, and according to the largenefs 
of the faid part. And therefore, if any part 
were fo weak, as that it would be eafily 
beaten out, or broken by a weight equal to 
the cylinder I K, (making always a due abate- 
men for the obliquity of the preffure) it 
would not be fit to be a part of our veffel : 
nay, the cork itfelf, though ic be above the 
furface of the water in the veffel; yet, be- 
caufe the water in the pipe is higher than it, 
each of its parts refifts a confiderable preffure, 
proportionate to its particular bignefs, and 
to the height of the water in the pipe. And 
therefore, if the cork be not well ftopped in, 


it may be lifted up by the preffure of the wa- 
ter in the pipe, if that be filled to a good 
height. And if the cement be not good and 
clofe, the water will (not without noife) 
make itfelfa paffage through it. And if the 
{topple G, of the fhortet pipe G H, (which is 
placed there likewife to illuftrate the prefent 
conjecture) do not firmly clofe the orifice of 
it, 1t may be forced out, not without violence 
and noife. And, for further fatisfaétion, if, 
inftead of the ftopple G, you clofe the orifice 
with your finger, you fhall find it preffed up- 
wards as ftrongly, as it would be preffed 
downwards by the weight of a cylinder of 
water of the breadth of the pipe, and of a 
not inconfiderable height, (for it is not eafy 
to determine precifely, what height :) fo that 
(to be fhort) in the Auid body we made our 
trial with, the preffure of the fuperiour parts 
was communicated, not only to thofe, thac 
were placed directly under them, but even to 
thofe, that were but obliquely fo, and at a 
diftance from them. 

J Hap forgot to confirm, that it was the 
preffure of the fuperiour parts of the water, 
that made our floating bubble fink, by fuch 
another circumftance, as I took notice of in 
fome of the former experiments ; viz. that, 
when it lay quietly at the bottom of the veffel, 
if, by inclining the inftrument, we poured off 
as much of the water in the pipe E F, as fuf- 
ficed competently to diminith its height above 
the water in the veffel ABCD, the air in the 
bubble, finding its former preffure alleviated, 
would prefently expand itfelf, and make the 
bubble emerge, And to fhow, that the very 
oblique preffure, which the bubble fultained 
from the water in the pipe, was not over- 
much differing from ‘that, which it would 
have fuftained from an external force, or from 
the weight of water placed directly over it; I 
caufed two fuch bubbles to be poifed, and 
ee each of them into a long cylindri- 
cal glafs, open above, and filled with water, 
upon which it floated, if we thruft it down a 
little way, it would (agreeably to what hath 


» 


been above related) afcend again: fo that we See ##e 


we were forced to thruft it down to a sood 2s of the 
fecond pa- 


radox. 


depth, before the preffure of the incumbent 
water was great enough to make it fubfide. 
AND, perhaps, it will not be impertinent 
to take notice, before we conclude, how the 
prefflure of fuch differing fluids, as air and 
water, may be communicated to one another. 
For having fometimes forborn to fill the 
veflel ABCD quite fuil of water, fo that, 
when the cork was fitted to it, there remained 
in it a pretty quantity of air, (as between the 
furface LM, and the cork ;) neverthelefs, if 
the ftopple or cork were very clofely put in, 
‘the preflure of the water, that was afterwards 
poured into the pipe E F, from J to K, would 
make the bubble fink little otherwife, for 
aught I took notice of, than if the veffel had 
been perfectly filled with water; the air, 
(above L,M,)that was both imprifoned and 
compreffed, communicating the preffure it 
received to the water contiguous to it. 
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PARADOX VIII. 


That water may be made as well to deprefs a 
body lighter than itfelf, as to buoy it up. 


OW ftrange foever this may feem to 

thofe, that are prepoffeffed with the 
vulgar notions about gravity and levity 5 it 
need not be marvelled at by thofe, that have 
confidered, what has been already delivered. 
For fince, in fluid bodies, the upper parts 
prefs upon the lower, and upon other bodies, 
that lie beneath them: and fince, whena 
body is unequally preffed by others, whether 
lighter, or heavier than itfelf, it muft neceffa- 
rily be thraft out of that place, where it 1s 
more preffed, to that, where it ts lefs preffed ; 
if that a parcel of oil be, by a contrivance, fo 
expofed to the water, as that the water prefies 
againit its upper fuperficies, and not againft 
the undermoft, or lateral parts of it; if we 
fuppofe, that there is nothing (whofe preffure 
is not inferiour to that of the water) to hinder 
its defcent, (fuppofing, withal, that the oil 
and water cannot pafs by one another ; for 
which caufe we make ufe of a flender pipe ;) 
the oi! muft neceffarily give way downwards, 
and confequently be deprefled, and not 
buoyed up. This is eafily exemplified by 
the following experiment: 

Take a flender glafs fiphon EF GH, of 
the bore we have often mentioned, whofe 
fhorter leg GH may be about three or four 
inches long, and as parallel, as the artificer 
can make it, to the longer EF; dip the 
fhorter leg in oi] of turpentine, till the oil 
quite fill the fhorter leg, and reach to an 
equal height in the longer, as from F to J. 
Then, {topping the orifice E of the longer 
leg with your finger, and immerfing the re- 
pleriifhed part of the fiphon about an inch 
under water, you fhall perceive, that, as you 
thruft it lower and lower, upon the removal] 
of your finger, the oil in the fhorter leg will 
be made to fink about an inch, or fomewhat 
more ; andas, afterwards, you thruft the pipe 
deeper, the oil in the fhorter leg will, by 
the weight of the incumbent water H K, be 
driven downward more and more, till it come 
to the very bottom of the fhorter leg ; whence, 
by continuing the immerfion, you may im- 
pel ic into the longer. ‘The caufe of which 
phenomenon I fuppofe to be already clearly 
enough affigned, to make it needlefs to add 
any thing here about it. 

{[r remains, that, before I proceed to 
the next propofition, I adds; that, to ex- 
emplify at once three paradoxes, (both this, 
and the next foregoing, and the fecond,) I 
caufed to be made a flender glafs-pipe, of the 
ficure expreficd In the annexed icheme, and 
having, by the lower orifice L, fucked into 
it as much oi] of turpentine, as reached, in 
the longeft leg NO, as high as the top of the 
other part of the glafs (namely, to the part 
P, in the fame level with the orifice L ;) I 
firft topped the upper orifice of it, O, with 
my finger. And then, thrufting it as be- 
fore under water to a convenient depth, upon 


the removal of my finger, the external water 
did firft drive away the oil, that was in LM, 
that part of the crooked pipe which was pa- 
rallel to the horizon ; then it deprefied the 
fame oil to the bottom of the fhorter leg, that 
is, from Mto N: and Jaftly, it impelled it 
all up into the longer leg N PO, to what 
height I thought fit. So that the oil was prefled, 
by the water, both laterally, downwards, and 
upwards: the caufes of which are eafily de- 
ducible from the doétrine already delivered. 


PARADOX IX. 


That, whatever is faid of pofitive levity, a 
parcel of oil lighter than water, may be kept 
in water without afcending in it. 


O make out what I have to reprefent 
about this paradox the more intelligible, 

the beft way perhaps will be to fet down the 
confiderations , that induced me to judge the 
thing it pretends to feafible. And in order 
to this, it would be expedient to confider, why 
it is, that a body lighter z”/pecte than water, 
being placed never fo much beneath the fuper- 
ficies of that liquor, will rather emerge to the 
top, than fink to the bottom of its; if we 
had not already confidered that problem in 
the explication of the third paradox. But 
being now allowed to apply to our prefent 
purpofe what hath been there delivered, I 
fhall forthwith fubjoin, that it was eafy e- 
nough for me to collect from hence, that the 
reafon, why it feems not poffible, that a parcel 
of oil lighter than water fhould without vio- 
lence be kept from emerging to the top of it, 
being this, That fince the furface of a veffel 
full of fianding water is (phyfically {peaking ) 
horizontal, the water, that preffes againft the 
lower part of the immerfed body, muft needs be 
deeper than that, which preffes againft the upper: 
If I could fo order the matter, that the wa- 
ter, that leans upon the upper part of the 
body fhould, by being higher than the level 
of the reft of the water, have a height great 
enough to balance that, which preffes againft 
the Jower, (and the bodies not fhift places, by 
paffing one by the other) the oil might be 
kept fufpended betwixt two parcels of water. 
To reduce this to practice, [ took the fol- 
lowing courfe ; having fucked into a fender 
pipe (fuch as that imployed about the firft 
experiment) aboutan inch of water, and kept 
it f{ufpended there, by ftopping the orifice of 
the pipe; I thruft the lower part of the pipe 
about two inches beneath the furface of fome 
oil of turpentine (which, to make the effect 
the clearer, I fometimes tinge deeply with 
copper :) then removing iny finger, the oil 
eing preffed againft the immerfed orifice 
with a greater force, than the weight of fo 
little fufpended water could refift, thar oil 
was impelled into the lower part of the pipe 
to the height of near an inch 3 and then again 
I {topped the upper orifice of the pipe with 
my finger, and thereby keeping both the 
liquors fufpended iri it, I thruft the pipe into 
a glafs full of water, three or four inches be. 
neath the furface of it; and then (for the 
treafon 
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reafon juft now given) the water, upon the 
removal of my finger, will prefs in at the lower 
orifice of the pipe, and impel up the oil, till 
they come to fuch a ftation, as that exprefied 


Fig.XVII.in the annexed fcheme: where P Q is the wa- 
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ter, newly impelled up into the pipe, Q K 
is the oil, and RS the water, that was at firft 
fucked into the pipe. For in this ftation 
thefe three liquors do altogether as much gra- 
vitate upon the part P, as the incumbent wa- 
ter alone does upon the other parts of the 
Imaginary fuperficies GH; and yet theoil, 
R Q, does not afcend, becaufe the diffluence 
of the water, RS, being Hindered by the 
fides of the pipe, its fuperficies, TS, is 
higher than A D, the fuperficies of the reft 
of the water; by which means the incum: 
bent water may be brought to have upon the 
upper part R of the oleous cylinder, as 
great a preffure as that of the water, that en- 
deavours to impel upwards the lower part Q 
of the fame fulpended cylinder of oil. 


Pe ALR A DsOsXs aX, 


That the caufe. of the afcenfion of water in fi- 
phons, and of its flowing through them, may 
be explicated without having a recourse to 
natures abborrency of a vacuum. 


Bee philofophers and mathematicians 
having too generally confeft themfelves 
reduced to fly to a fuga vacui, for an account 
of the caufe of the running of water, and 
other liquors through fiphons: and even 
thofe moderns, that admit a vacuum, having 
(as far as I have met with) either left the 
phzsnomenon unexplicated, or endeavoured 
to explain it by difputable notions: I think 
the curious much obliged to Monfieur Pa/cal, 
for having ingenioufly endeavoured to fhew, 
that this difficult problem need not reduce us 
to have recourfe toa fuga vacui. And indeed 
his explication of the motion of water in fi- 
phons, feems to me fo confonant to hydro- 
{tatical principles, that-I think it not neceffa- 
ry to alter any thing init. Butas for theex- 
periment he propounds to juftify his ratioci- 
nation, I fear his readers will {carce be much 
invited to attempt it. For, befides that it 
fequires a great quantity of quickfilver, and 
a new kind of fiphon, fifteen or twenty foot 
long; the veffcls of quickfilver muft be 
placed fix or feven yards under water, that 
is, atfo great a depth, that I doubt whether 
men, that are not divers, will be able con- 
veniently to obferve the progrefs of the trial. 

WHEREFORE we will fubfticute a way, 
which may be tried ina glafs tube, not two 
foot deep, by the help of another peculiarly 
contrived glafs, to be prepared by a {kilful 
hand. Provide then a glafs tube A BC D, 
of a good widenefs, and half a yard or more 
in depth ; provide alfo a fiphon of two legs, 
F K, and K G, whereunto is joined (at the 
upper part of the fiphon) a pipe EK, in 
fuch manner, as that the cavity of the pipe 


communicates with the cavities of the fiphon : 


fo that if you fhould paur in water at E, ic 
Von I, . 


would runout at Fand G. To each of rhe 
two legs of this new fiphon mutt be tied 
with a ftring a pipe of glafs, I and H, fealed 
at one ed, and open at the other ; at whiclt 
it admits a good part of the leg of the fi- 
phon to which it is faftned, and which leg 
muft réach a pretty way beneath the furface 
of the water, wherewith the faid pipe is to 
be almoft filled. But as one of thefe legs is 
longer than the other, fo the furface of the 
water in the fufpended pipe J, that is faftned 
to the fhorter leg K F, muft be higher (that 
is, nearer toK or AB) than the furface of 
the water in the pipe H, fufpended from the 
longer leg K G3; that (according to what is 
uiual in fiphons) the water may run from a 
higher veffel to a lower. 

ALL things being thus provided; and thé 
pipe E K being held, or otherwife made faft, 
that it may not be moved; you muft gently 
pour oil of turpentine into the tube ABCD, 
(which, if you have noc much oil, you may 
beforehand fill with watér, till the liquor 
reach near the bottom of the fufpended pipes, 
as to the fuperficies X Y) till it reach higher 
than the top of the fiphon F K G, (whofe 
orifice F, you may, if you pleafe, in the 
mean time clofe with your finger, or other- 
wife, and afterwards unftop) and then the 
oil preffing upon the water, will make it af- 
cend into the legs of the fiphon; and pafs 
through it, out of the uppermoft veffel J, 
inte. the lowermoft H; and if the veffcl J 
were fupplied with water, the courfe of the 
water through the fiphon would continue 
longer, than here (by reafon of the paucity 
of water) it can do. 

Now in this experiment we nianifeftly fee 
the water made to take its courfe through the 
legs of a fiphon from a higher veffel into a 
lower; and yet the top of the fiphon being 
perforated at K, the air has free accefs to 
each of the legs of it, through the hollow 
pipe EK, which communicates with them 
both. So that, in our cafe, (where there is 
no danger of a vacuum, though the water 
fhould not run through the fiphon) the fear of 


a vacuum cannot with any fhew of reafon be ~ 


pretended to be the caufe of its running. 

Wherefore we muft feek out fome other. 
AND it will not be very difficult to find, 
that it is partly the preffure of the oil, and 
partly the contrivance and fituation of the 
veffels ; if we will but confider the matter 
fomewhat more attentively. For the oil, that 
reaches much higher than K, and confe- 
quently than the legs of the fiphon, prefies 
upon the furface of the external water, in 
each of the fufpended pipes I and H. I 
fay the external water, becaufe the oil float- 
ing upon the water, and the orifices of both 
the legs F and G, being immerfed under 
the water, the oil has no accefsto the ca- 
vity of either of thofe legs. Wherefare, 
fince the oil gravitates upon the water with- 
out thé legs, and not upon that within them, 
and fince its height above the water is great 
enough to prefs up the water into the cavity 
51. of 
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of the Jezs of the fiphon, and impel it as 
high as K, the water muft by that preffure be 
made to afcend. 

Anp this raifing of the water happening 
at farft in both legs, (for the caufe-is in both 
the fame) there will be a kind of conflict a- 
bout K betwixt the two afcending portions of 
water; and thereforé we will now examihe, 
which muft prevail. 

Awop if we confider, that the preffure, 
fuftained by the two parcels of water in the 
fufpended pipes | and H, depends upon the 
height of the oil, that preffes upon them re- 
fpectively ; it may fee (at the firft view) 
that the water fhould be driven out of the 
lower veffel into the higher. For if we fup- 
pofe that part of the fhorter leg, that is un- 
immerfed under water, to be fix inches long, 
and the unimmerfed part of the longer leg to 
be feven inches; bécaufe the furface of the 
water in the veffelI is an inch higher than 
that of the water in the veffel H, it will fol- 
low, that there is a greater preflure upon the 
water, wheréinto the longer leg is dipped, 
by the weight of an inch of oil: fo that that 
liquor being an inch higher i the fur- 
face of the water in the pipe Hi, than upon 
that in the pipe I, it feems, that thé water ought 
rather to be impelled from Howards K, than 
from I towards K. . 

But then we muft confider, that, though 
the defcent of the water in the leg G be 
more refitted than that in the othéf leg, by 
as much preffure asthe weiglit of an inch of 
oil can amount to; yet being longer by an 
inch than the water in the leg F, it tends 
downwards more ftrongly by the weight of 
an inch of water, by which length it exceeds 

the water inthe oppofite leg. So that an 
inch of water being (ceteris paribus) heaviet 
than an inch of oil ; the water in the longer 
leg, notwithftanding the greater refiftance of 
the external oi], has a ftronger endeavour 
downwards, than has the water in the fhorter 
leg ; though the defcent of this be refifted 
but by a depth of oil lefs by an inch. So 
that all things computed, the motion muft 
be made towards that way, where the endeavour 
is moft forcible; atid confequehtly the courfe 
of the water muft bé from thé upper veffel, 
and the fhorter leg into the longer leg, and 
fo into the lower veffcl. 

Tue application of this to what happetts 
in fiphons is obvious enough. For, when 
once the water is brought to run through a 
fiphon, the air (which is a fluid, and has 
fome gravity, and has no accefs into the ca- 
vity of the fiphon) muft neceffarily gravitate 
upon the water, whereinto the legs of the fi- 
phon are dipped, and not upon that, which is 
within the fiphon: and confequently, though 
the incumbent air have fomewhat a greater 
height upon the water im the lower veffel, 
than upon that in the upper; yet the pravi- 
tation it thereby exercifes upon the former 
more than upon the latter, being very incon- 
fidérable, the water m the longer Jez much 
preponderating (by reafon of its length) the 
water in the fhorter leg, the efflux muift be 
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ternal air being unable (as has been elfe- Piofcr- 
where declared) to raife water to fuch a®” net 


height. And if a hole being made at the 
top of a fiphon, that hole fhould be unftop- 
ped, while the water is running, the courle 
of it would prefently ceafe. For, in that 
cafe, the air would gravitate upon the water, 
as well within as without the cavity of the 
fiphon ; and fo the water in each leg would, 
by its own weight, fall back into the veffel 
belonging to it. 

But becaufe this laft circumftance, though 
clearly deducible from hydroftatical principles 
and experiments, has not, that I know of, 
been verified by particular trials, I caufed 
two fiphons to be made, the one of tin, the 
other of glafs; each of which had, at the 
upper part of the flexure, a {mall round hole 


rimentt. 


or focket, which I could ftop and unftop, at | 


pleafure, with the pulp of my finger. ‘So 
that, when the water was running through 
the fiphon, in cafe I removed my finger, the 
water would ptefently fall, partly into one of 
the fubjacent veffels, and partly into the 
other. And if the legs of the fiphon were 
fo unequal in length, that the water in the 
one had a far greater height (or depth) than 
in the other; there feemed to be, when the 
liquor began to take its courfe through the 
fiphon, fome light preffure from the external 
air upon the finger, wherewith I ftopped the 
orifice of the focket made at the flexure, 
Awnp on this occafion I will add, what I 
have more than once tried ; to fhew, at how 
very minute a paffage the preffure of the ex- 
ternal air may be communicated to bodies 
fitted to receive it. For, having for this 
purpefe ftopped the orifice of one of the a- 
bove méntioned fiphons, (inftead of doing it 
with my finger) with a piece of oiled paper, 
carefully faftned with cement to the fides of 
the focket ; I found, as I expected, that though 
hereby the fiphon was fo well clofed, that the 
water ran freely through, yet, if{ made a 
hole with the point of a needle,‘ the air would | 
at fo very little an orifice infinuate itfelf into 
the cavity of the fiphon, and, thereby ‘pra- 
vitating as well within as wichout, make the 
water in the legs to fall down iato the vefiels. 
And though, if [ held the point of the neédle 
in the hole I made, and then caufed one to 
fuck at the longer leg; this fmall- ftepple, 
without any other help from my ‘hand, faf- 
ficéd to make'the fiphon fic for ules yet if f 
rémoved the needle, the air would (not with- 
out foriie noife) préfently pet iat the hole, 
and put a final! ftop to the courfe of the water. 
Nor was I able to take out the needle, and 
put 
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put it in again fo nimbly, but that the air 
found time to get into the fiphon ; and, till 
the hole were again ftopped, render it ufelefs, 
notwithftanding that the water was by fuction 
endeavoured to be fet a running. 


PARADOX XI. 


That a folid body, as ponderous as any yet 
known, though near the top of the water, tt 
will fink by its own weight, yet if it be 
placed at a greater depth than that of twenty 
times its own thicknefs, it will not fink, if 
its defcent be not affifted by the weight of the 
incumbent water. 


HIS paradox having never been (that I 
: know of) propofed as yet by any, has 
feemed fo little credible to thofe to whom I 
have mentioned it, (without excepting ma- 
thematicians themfelves,) that I can fcaree 
hope it fhould be readily and generally re- 
ceived in this illuftrious company, upon lefs 
clear teftimony, than that of experience. 
And therefore, though, (if I miftake not) 
fome part of this propofition may be plaufibly 
deduced by the help of an inftrument inge- 
nioufly thought upon by Monfieur Pa/cal ; 
yet I fhall have recourfe to thy own method 
for the making of it out, for thefe two rea- 
fons: the one, that a great part of the para- 
dox muft be explicated, as well as proved, 
by the doétrine already fettled in this paper ‘ 
the other, that the experiment propofed by 
Monfieur Pa/cal, being to be done in a deep 
river, and requiring a tube twenty foot long, 
whofe bottom mutt be fitted with a brafs cy- 
linder, made with an exaétnefs, fcarce (if 
at all) to be hoped for from our workmen 5 
if I fhould build any thing on this fo diffi- 
cult an experiment, (which himfelf does not 
affirm to have ever been actually tried,) I fear 
moft men would rather reject the experiment 
as a chimerical thing, than receive for its 
fake a doétrine that appears to them very ex- 
travagant. 
Let us then, to employ in this cafe alfo 
the method we have hitherto made ufe of, 
fill a glafs veffel,h ABCD, almoft full of 


Fg. X1X-water 5 only, in regard that there is a great 


depth of water requifite to fome circumftances 
of the experiment, this laft muft not be fo 
fhallow, as thofe hitherto employed ; but a 
deep cylinder or tube, fealed at one end, 
whofe depth muft be at leaft two or three 
foot, though its breadth need not be above 
two or three inches ; and, to keep it upright, 
it may be placed in a focket of metal, or wood, 
of a fize and weight convenient for fuch a 
purpofe. This glafs being rhus fitted in wa- 
ter, let us fuppofe E F to be a round and flat 
piece of folid brafs, having about an inch in 
diameter, and a fourth, or fixth part of an 
inch in thicknefs. This cylinder, being im- 
merfed under water, till it be juft covered by 
the uppermoft furface of that liquor, and be- 
ing let go, muft neceffarily fall downwards 
in it; becaufe, if we fuppofe the imaginary 


fuperficies GH to pafs along the circle F; 
which is the lower part of the brafs body, 
that metal being zx /pecte far heavier than 
water, the brafs, that leans upon the part F; 
mutt far more gravitate upon the faid part F, 
than the incumbent water does upon any other 
part of the fuperficies GH; and; confe- 
quently, the fubjacent water at F will be 
thruft out of place by the defcending body. 
And becaufe that, in what part foever of the 
water, not exceeding nine timies its thicknefs, 
meafured from the top of the water A C, the 
ponderous body EF fhall happen to be; 
there will be ftill, by reafon of the fpecifick 
gravity of the metal, a greater preffure upon 
that part of the imaginary fuperficies, that 
paffes along the bottom of the body, on which 
the part BP fhall happen to lean; than upon 
any other part of the fame imaginary fuper- 
ficies s the brafs body would ftill defcend by 
virtue of its own weight, thougli it were not 
affifted by the weight of the water, that is 
over it. But let us fuppofe it to be placed 
under water onthe defignable plane J K 3 
and let this plane, which (as all other imagi- 
nary planes) is, as well as the real furface of 
the water, to be conceived parallel to the 
horizon ; and let the depth, or diftance of 
this plane, from the uppermott furface of tlie 
water, be (fomewhat) above nine times the 
thicknefs of the brafs body ;: I fay, that, in 
this cafe, the body would nor defcend, if it 
were not preffed downwards by the weight of 
the water it has over it. For, brafs being 
but about nine times * as heavy as water of 
an equal bulk to it, the body EF alone would 
prefs upon the part F, but as much as a cy- 
linder of water would, which, having an 
equal bafis, were eight or nine times as high, 
as the brafs is thick. Butnow, all the other 
parts of the imaginary furfaces I K being 
preffed upon by the incumbent water, which 
is as high above them, as the newly men- 
tioned cylinder of water would be ; there is 
no reafon, why the parc F fhould be de- 
preffed, rather than any other part of the 
fuperficies J K : but becaufe it is true, which 
we formerly taught, namely, chat water re- 
tains its gravity in water; and that too, 
though a body, heavier in fpecie than it, be 
placed immediately under it; it will neceffa- 
rily happen, that in what part foever the folid 
body be placed, provided it be every way 
environed with the water, it mutt, for 
the reafon newly given, be made to move 
downwards, partly by its own weight, and 
partly by that of the incumbent water ; and 
muft continue to fink, till it come to the 
bottom, or fome other body, that hinders its 
farther defcent. 

But in cafe the water above the folid body 
did not gravitate upon it, and thereby affitt 
its defcent ; or in cafe, that the incumbent 
water were, by fome artifice or other, fo re- 
moved, thar none of che lateral water (if I 
may fo call it) could fucceed in its place to 
lean upon the folid; then it will follow, from 

what 


* The word, about, is added, becaufe indeed the author, as he elfewhere delivers, did, by exact fcales, find 
brafs to weigh between eight and nine times as much as water 9 but judged it ncedlefs to his prefent argument, and 


anconvenient, to take notice of the fraction. 
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what we have newly fhown, that the folid 
would be kept fufpended. And in cafe it 
were placed much deeper in ‘the water, as 
over-againft the point L.,or M3; then, if we 
conceive the incumbent water to be removed, 
or fenced off from it, the preffure of the folid 
alone upon the part F, of the imaginary fuper- 
ficies L, M, being very much inferiour to that 
of the water upon the other parts of the fame 
furface, the part F would be ftrongly im- 


pelled upwards, bya force proportionate to . 


the difference of thofe two preffures. And 
therefore, fince I have found by trials, pur- 
pofely made in f{cales marvelloufly exact, and 
with refined gold, (purer than, perhaps, any 
that was ever weighed in water) that gold, 
though much the ponderoufeft of bodies yet 
known in the world, is not full twenty times 
as heavy, as water of the fame bulk; I kept 
within compafs, (as well as employed a round 
number, as they call it) when [ faid, that no 
body (yet known) how ponderous foever, will 
fubfide in water by its own weight alone, if 
it were fo placed under water, that the depth 
of the water did above twenty times exceed 


the height of the body; (not to mention. 


here, that, though gold and water being 
weighed in the air, their proportion is above 
nineteen to one, yet, in the water, gold does, 
as other finking bodies, lofe as much of its 
weight, as that of an equal bulk of water a- 
mounts to.) 

I Was faying juft now, that, in cafe the 
brazen body were placed low enough beneath 
the furface of the water, and kept from being, 
depreffed by any incumbent water, it would 
be fupported by the fubjacent water. And 
this is that very thing, that I am now to 
fhew by an experiment. 

Let then the. brafs body EF be the 
cover of a brafs valve, (as in the annexed fi- 


‘gure :) and let the valve be faftened with 


fome ftrong and clofe cement to a glafs pipe, 
O P, (open at both ends) and of a competent 
length and widenefs, For then the body EF, 
being the undermoft part of the inftrument, 
and not fticking to any other part of it, will 
fall by its own weight, if it be not fupported. 
Now then, tying a thread to a buttonQ, 
(that is wont to be made in the middle of the 
doors of brafs valves) you muft, by pulling 
that ftring ftreight and upwards, make the 
body EF fhut the orifice of the valve as 
clofe as you can ; (which is eafily and pre- 
fently done.) Then, thrufting the valve under 
water, to the depth of a foot, or more, the 
cement and the fides of the glafs O P, (which 
reaches far above the top of the water X Y) 
will keep the water from coming to bear upon 
the upper part of the body EF ; and confe- 
quently, the imaginary furface V W,: (that 
paffes by the lower part of the faid body) 
will, where it is: contiguous thereunto, be 
prefled upon only by the proper weight of 
the body EF; but, in its other parts, by the 
much greater weight of the incumbent water. 


aé 


So that, though you let go the ftring, (that 
held the body E F clofe to the reft of the in- 
ftrument) the faid body will not ‘at all fink, 
though there be nothing but water beneath it 
to fupport it. 

Anp to manifeft, that it is only the pref- 
fure of the water, of a competent depth, that 
keeps the folid fufpended ; if you flowly life 
up the inftrument towards (X Y) the top of 
the water ; you fhall find, that, though for a 
while the parts of the valve will continue united, 
as they were before y yet, when once it 1s 
raifed fo near the furface, (as between the 
plane J Kand X Y) that the fingle weight of 
EF, upon the fubjacent part of the imagi- 
nary plane, that paffes by it, is greater than 
the preffure of the incumbent water upon other 
parts of the fame plane; that body, being no 
more fupported as formerly, will fall down, 
and the water will get into the pipe, and afcend 
therein to the level of the external water. 

Bur if, when the valve is firft thruft un- 
der water, and before you Jet go the thread, 
that keeps its parts together, you thruft it 
down toa good depth, as to the fuperficies 
RS; then, though-you fhould hang a confi- 
derable weight, ‘as L, to the valve EF, (as 
I am going to fhew you a trial with a mafly 
cylinder of {tone broader than the valve, and 
of divers inches in kength) the. furplufage of 
preffure on the other parts of the plane V W, 
(now in RS) over and above what the weight 
of the body EF, and that of the cylindricat 
ftone L to boot, cdh amount to, on that part 
of the furfacey Which is contiguous to the faid 
body EF. F, wilt be great enough to prefs fo 
hard again{t the lower part of the valve, that 
Hs own weight, though affifted with that of 
the ftone, will not be able to disjoin them. 

By which (to note that by the way) you 
may fee, that though, when two flat and po- 
lifhed marbles are joined together, we find 
It is impoffible to fever them without force ; 
we need not have recourfe toa fuga vacui to 
explicate the caufe of their cohefion, whilft 
they are environed by theair, which is a fluid 
not devoid of gravity, and reaching above 
the marbles, no body knows how high. 

AND, to evince, that it is only fuch a 
preflure of the water, as I have been decla- 
ring, that caufes the cohefion of the parts of 
the valve ; if you gently lift ic up towards 
the top of the water, you will quickly find the 
brafs body E F drawn down by the ftone (L) 
that hangs at it; as you will perceive by 
the water’s getting in between the parts of the 
valve, and afcending into the pipe. 

To which I fhall only add, what you will 
quickly fee, that, in perfeét conformity to 
our doctrine, the preffure of the body EF, 
upon the fubjacent water, being very much 
increafed by the weight of the ftone, that 
hangs at it, the valve needs not, as before, be 
lifted up above the plane J.K, to overcome 
the refiftance of the water, being ndw. enabled 
to do it, before it is raifed near fo high. 
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APPENDIX I. 
Containing an anfwer to feven objeciions, pro- 
pofed by a late learned writer, to evince, 


that the upper parts of water prefs not upon 
_ the lower. 


FTER I[had, this morning, made an 

end of reviewing the foregoing papers, 
there came into my hands fome queftions 
lately publifhed, among other things, by a 
Very recent writer of Hydroftaticks. In 
one of which queftions, the learned author 
{trongly defends the contrary to what has there 
been in fome places proved, and divers places 
{uppofed, | 

THE author of thefe Erotemata afferts, 
that, in confiftent water, the upper parts do 
not gravitate, or prefs upon the lower. 

AND therefore, I think it will be neither 
ufelefs, nor improper, briefly to examine here 
the arguments he produces. Not ufelefs ; be- 
caufe the opinion he afferts both is, and has 
long been, very generally received; and be- 
caufe too it is of fo great importance, that 
many of the erroneous tenets and conclufions 
of thofe, that (whether profeffedly, or inci- 
dentally) treat of hydroftatical matters, are 
built upon it. And not improper ; becaufe 
our learned author feems to have done his 
reader the favour to fum up into one page all 
the arguments for his opinions, that are dif- 
perfedly to be found in his own, or other 
mens books, So that, in anfwering thefe, we 
may hope to do much towards a fatisfactory 
decifion of fo important a controverfy. And, 
after what we have already delivered, our an- 
{wers will be fo feafonable, that they will not 
need to be long; the things they are built on 
having been already made out in the ref{pec- 
tive places, whereto the reader is referred. 

Our author then maintains, that; in con- 
fiftent water, the fuperiour do not actually 
prefs the inferiour parts, by the feven follow- 
ine arguments. Pun 

Obje#. 1. Says he, Becaufe elfe the inferi- 
our parts of the water would be more denfe than 
the fuperiour, fince they would be compreffed 
and condenfed by the weight of them. 

Anf. Bur, if the corpufcles, whereof wa- 
ter confifts, be fuppofed to be perfectly folid 
and hard, the inferiour corpufcles may be 
prefied upon by the weight of the fuperiour, 
without being compreffed, or condenfed by 
them; as it would happen, if diamond-duft 
were laid together in a tall heap : for, though 
the upper parts, being heavy and folid cor- 
pufcles, cannot be denied to lean, and prefs 
upon the lower; yet thefe, by reafon of their 
adamuantine hardnefs, would not be thereby 
compreffed. And it is poffibletoo, that the 
corpufcles of water, though not fo perfeétly 
hard; but that they may a little yield to an 
extreme force, be folid enough not to admit 
from fuch a weight, as that of the incumbent 
water, (at leaft in fach fmall heights, as ob- 
fervations are wont to be made in,) any com- 
preffion great enough to be fenfible; as, be- 
fides fome trials I have formerly mentioned in 
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another place, thofe, made in the prefence of 
this illuftrious company, feem fufficiently to 
argue ; viz. that water is not fenfibly com- 
prefible by an ordinary force. And [ find 
not, by thofe, that make the objection, that 
they ever took pains to try, whether, in deep 
places” of the fea, the lower parts are not 
more condenfed than the upper; nor do I fee 
any abfurdity, that would follow from ad- 
mittine them to be fo, 

Obed. 2, Our author’s fecorid argument 
is, Becaufe divers feel not, under water, the 
weight of the water, that lies upon ihem. 

_ Anf. Bur, for anfwer to this argument, | 
fhall content myfelf to make a reference to 
the enfuing appendix, where this matter will 
be confidered at large; and where, I hope; 
it will be made to appear, that the phanome- 
non may proceed, partly from the firm tex- 
ture of the diver’s body, and partly from the 
nature of that preffure, which is exercifed 
againft bodies immerfed in fluids; which; in 
that cafe, (as to fenfe) preffes every where 
equally againft all the parts of the body ex- 
pofed to their action. 

Oljeéf, 3. TH# third atgument is; Tat 
even the flightet herbs, growing at the bottom 
of the water, and fhooting up in it to @ good 
height, are not oppreffed, or laid by the incum- 
bent water. 

Anf. Bur the anfwer to that is eafy, out 
of the foregoing dottrine. For the plants, we 
{peak of, fuftain not the preffure of the water 
above them by their own ftrength, but by the 
help of the preffure of water, that is beneath : 
which, being itfelf preffed by the water, that is 
(though not perpendicularly over it) fuperi- 
our to it, preffes them upwatds fo forcibly, 
that, if they were not by their roots, of other- 
wife, faftened to the ground, they, being 7 
fpecie lighter than water, would be buoyed 
up. to the top of the water, and made to 
float; as we often fee that weeds do, which 
ftorms, or other accidents have torn from 
their native foil. 

Objet. 4. A Fourtu objection is this; 
That a heavy bady, tied to a frring, and let 
down under water, is fupported, and Ydrawnh 
out with as much eafe, as it would be, if it had 
no water incumbent on it; nay, with greater 
eafe, becaufe heavy bodies weigh lefs in water, 
than out of it. 

Anf. But anaccount of this is eafy to be 
rendered out of our doétrine ; for, though 
the water incumbent on the heavy body do 
really endeavour to make it fink lower, yet 
that endeavour is rendered ineffectual to that 
purpofe by the equal preffure of the water upon 
all the other parts of the imaginary furface, 
that is contiguous to the bottom of the 1m- 
merfed body. And that preffure upon the 
other parts of that fuppofed plane being equal, 
not only to the preffure of the pillar of water, 
but to that pillar, and to the weight of as 
much water, as the immerfed body fills the 
place of 5 it mutt needs follow, that not only 
the hand, that fuftains the body, fhould not 
feel the weight of the incumbent water, but 
fhould be able to lift up.the body more eafily 
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in the water, than in the air. But, though the 
preffure of the water incumbent on the ftone 
cannot, for the reafon affigned, be felt in the 
cafe propofed ; yet, if you remove that water, 
(as in the experiment brought for the proof of 
the lait paradox,) it will quickly appear by 
the preffure againft the lower part of the heavy 
body, and its inability to defcend by its own 
weight, when it is any thing deep under water ; 
it will, I fay, quickly appeat, by what will fol- 
Jow upon the abfence of the incumbent water, 
how great a preffure it exercifed upon the 
{tone, whilft it leaned on it. 

Obje#. 5. Tue fifth argument is propofed 
in thefe words; Becaufe a bucket full of water 
is lighter in the water, than out of it; ner does 
weigh more, when full within the water, than 
when empty out of it; nay, it weighs les, for 
the reafon newly afigned, (in the fourth objec- 
tion :) therefore the water of the bucket, be- 
caufe it is within water, does not gravitate, 
nor, confequently, prefs downwards either the 
bucket, or the water under the bucket. This is 
the grand and obvious experiment, upon which 
the fchools, and the generality of writers 
have very confidently built this axiom, bat 
the elements do not gravitate in their proper 
place ; and particularly, that water weighs 
not (as they fpeak) in its own element. 

Anf. Wav they mean by proper, or natu- 
ral place, I fhall not ftand to examine ; nor 
to inquire, whether they can prove, that wa- 
ter, or any other fublunary body poffefies any 
place, but upon this account, that the caufe 
of gravity, or fome other movent, enables it 
to expel other contiguous bodies (that are lefs 
heavy, or lefs moved) out of the place they 
poffeffed before; and gives it an inceffant 
tendency, or endeavour towards the lower- 
moft parts of the earth. 

Bur, as to the example propofed, it is 
very eafy to give an account of its for, fup- 
pofe ABCD to bea well, wherein, by the 
{tring EF, the bucket is fufpended under 
water, and has its bottom contiguous to the 
imaginary plane I K: if now we fuppofe the 
bucket to confift only of wood lighter than 
water, it will not only not prefs upon the 
hand, that holds the rope at E, but will be 
buoyed up, till the upper parts of the bucket 
be above the top of the water ; becaufe the 
wood, whereof the bucket is made, being 
lighter ix fpecte than water, the preffure of 
the water in the bucket G, and the reft of the 
water incumbent on that, together with the 
weight of the bucket itfelf, muft neceffarily 
be unable to prefs the part H fo ftrongly, as 
the other parts of the imaginary plane I K 
are preffed by the weight of the meer water 
incumbent on them, But if, as it 1s ufual, 
the bucket confifts partly of wood, partly of 
iron; the aggregate may often indeed be hea- 
vier than an equal bulk of water: but then 
the hand, that draws up the bucket by the 
rope FE, ought not, according to our doc- 
trine, to feel the weight of all the bucket, 
much lefs that of the water contained in it. 
For though that aggregate of wood and iron, 
which we here call the bucket, be heavier than 


fo much water ; yet it tends not downwards 
with its whole weight, but ohly with that 
furplufage of weight, whereby it exceeds 4s 
much water, as is equal to it in bulk ; which 
furplufage is not wont to be very confiderable. 
And as for the water in the cavity G of the 
bucket, there is no reafon, why it fhould atc 
all load the hand at E, though really the wa- 
ter, both in the bucket and over it, do tend 
downwards with their full weight; becaufe 
that the reft of the water LI, and MK, do 
full as ftrongly prefs upon the reft of the ima- 
ginary fuperficies IK, as the bucket and the 
incumbent water do upon the part H; and 
confequently, the bottom of the bucket is 
every whic as ftrongly preffed upwards by 
the weight of the water upon all the other 
parts of the plane I K, as it tends downwards 
by virtue of the weight of the incumbent wa- 
ter, that is partly in the bucket, and partly 
above it; and fo, thefe preffures balancing 
one another, the hand, that draws the rope 
at E, lias no more to lift up, than the fur- 
plufage of weight, whereby the empty bucket 
exceeds the weight of as much water, as Is 
equal in bulk (I fay not to the bucket, as it 
is a hollow inftrument, but) to the wood and 
iron, whereof the bucket confffts. 

Anpb becaufe this example of the lightnefs 
of filled buckets within the water has for fo 
many ages gained credit to, if it have not 
been the only ground of, the affertion, that 
water weighs not in its own element, or in 
its proper place; I fhall add (though I can 
fearce prefent it to fuch a company as this 
without fmiles) an experiment, that I made 
to convince thofe, that were, through unfkil- 
fulnefs or prejudice, indifpofed to admit the 
hydroftatical account I have been giving of 
the phznomenon. I took then a round 
wooden box, which I fubftiruted in the room 
of a bucket; and (having Alled it with 
melted butter, into which, when it was con- 
gealed, fome fmall bits of lead were put, to 
make ita little heavier than fo much water,) 
I caufed a fmall ftring of twined filk to pafs 
through two {mall holes, made in the oppo- 
fite parts of the upper edge of the box, and 
to be fufpended at one end of the beam of a 
pair of goldfmiths fcales; and then putting 
it into a veffiel full of water, till it was let 
down there, to what depth I pleafed, it ap- 
peared, that not only the leaft endeavour of 
my hand would either fupport it, or tranf- 
port to and fro in the water, or draw it up 
to the top of it; and this, whether the box 
were made ufe of, or whether the butter and 
lead alone, without the box, were fufpended 
by the filken ftring: but (to evince, that it 
was not the ftrength of my hand, or the 
{mallnefs of the immerfed body, that kept me 
from feeling any confiderable refiftance) 1 caft 
fome grains into the fcale, that hung at the 
other end of the above mentioned beam, and 

refently raifed the lead and butter to the fur- 
ace of the water. So that, unlefs the {chool- 
men will fay, that the butter and lead were 
in their own element, we mutt be allowed to 
think, that the eafy fuftentation, and eleva- 
tion 
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tion of the box, did not proceed from hence, 
that thofe bodies weighed not, becaufe they 
were in their natural place. And yet in this 
cafe, the effect is the fame with that, which 
happens, when a bucket is drawing out of a 
well, 

Anp, to manifeft that it was the preflure 
of the water againft the lower part of the fur- 
face of our fufpended body, that made it fo 
eafy to be fupported in the water, or raifed 
to the top of it; I fhall add, that though a 
few grains fiifficed to bring the upper furface 
of the butter to the top of the water, yet 
afterwards there was a confiderable weight 
requifite to raife more and more of its parts 
above the water’s furface; and a confider- 
abler yet, to lift the whole body quite out of 
the water. Which is very confonant to our 
do¢trine. For, fuppofe the biicket to be at 
the part N, half in and half out of the water : 
the hand or counterpoife, that fupports it in 
that pofture, muft have a far greater ftrength 
than needed to fuftain it, when it was quite 
under water; becaufe that now the imaginary 
plain P Q, pafling by the bottom of the 
bucket, has on its other patts but a little 
depth of water, as from L to P, or M toQ; 
and confequently the bottorn of the bucket, 
H, will fcarce be preffed upwards above half 
as ftrongly as when the bucket was quite un- 
der water, And if it be raifed to O, and 
confequently quite out of the water; that li- 
guor reaching no longer to the bottom of thé 
buket, can no longer contribute to its fup- 
portation; and therefore a weight not only 
equal, but fomewhat. fuperiour to the full 
weight of the bucket, and all that it contains 
(being ali fuppofed to be weighed in the air) 
will be neceffary to lift it clear out of the 
water. 

But to dwell Jonger on this fubject cannot 
but be tedious to thofe, that have been any 
thing attentive to the former difcourfes. I 
proceed therefore to our author’s fixth argu- 
ment, which is, 

Object, 6. That bor fe-hairs,which are held to 
be of the fame gravity with water, keep what- 
ever place is given them in that liquor ; nor are 
depreffed by the weight of the fuper-incumbent 
water, 

Anfw. Whether the matter of fact be ftrict- 
ly and univerfally true, is fcarce worth the 
examining, efpecially fince we find the dif- 
ference in point of fpecifick sravity, betwixt 
moft horfe-hairs, and moft waters, to be in- 
confiderable enough. But the phenomenon, 
fuppofing the truth of it, 1s very eafily expli- 
cable, according to the doctrine above de- 
livered. For fuppofing in the laft fcheme 
the body, R, to be bulk for bulk exactly 
equiponderant to water; it is plain there is 
no reafon, why that body fhould prefs the part 
S, of the imaginary fuperficies I K, either 
more or lefs than that part S would be preffed, 
if the body R being annihilated or removed, 
it were fucceeded by a parcel of water of 
juft the fame bulk and weight. And confe- 
quently, though all the water directly above 
the folid R.do really lean upon that body, 
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and endeavour to deprefs it; yet that endea- 
vour being refifted by an equa] and contrary 
endeavour, that proceeds (as we have been 
but too often fain to declare) from the pref- 
{ure exercifed upon the other parts of the fu- 
perficies, I K, by the water incumbent on 
them ;zthe body R will be neither depreffed 
nor raifed. And its cafe being the fame in 
what part of the water foever it be placed, 
provided it be perfectly enVironed with that 
liquor; 1t muft keep in the water (which in 
this whole difcourfe we fuppofe to be homo- 
geneots as to gravity) the place you pleafe to 
give it. 

AnD (to add that, on this occafion) thouch 
mathematicians have hitherto contented them- 
felves to prove, that in cafe a body could be 
found or provided; that were exactly equi- 
ponderant to water, it would retain any affign- 
able place in it ; yet the curiofity we had, to 
give an experimental proof of this truth, at 
length produced fome glafs-bubbles, which 
fome gentlemen here prefent have not perhaps 
forgot, that were (by a dextrous hand we im- 
ployed about it) fo exquifitely poifed, as, to 
the wonder of the beholders, to retain the 
places given them, fometimes in the middle, 
fometimes hear the top, and fometimes near 
the bottom of the water (though that were 
horhogeneous) for a great while, till fome 
change of confiftence or gravity in the water, 
a a of its parts, made the bubble rife or 

all. 

Tue application of this to what has beer 
objected concerning horfe-hairs, being too 
eafy to need to be infifted on, there remains 
to be difpatched our author’s feventh and laft 
arsumentr, which Is this: 

Object. 7. That, otberwife, all the inferiour 
parts of the water would be in perpetual motions 
and perpetually expelled by the fuipertour. 

Anfw, But if, by the inferiour parts, he 
means fuch portions, as are of dny confider- 
able bulk ; the anfwer newly made to the Jaft 
objection (where we fhewed, that the body, 
R, would retain tts place any where in the 
water, and confequently near the bottom) 
will fhew the invalidity of this objection. 
And unlefs we knew of what bignefs and 
fhape the corpufcles of water are, it would 
perhaps be to little purpofe to difpute, how 
far it may be granted, or may be true in the 
particles, that water is made up of. Only this 
I fhall add, that, whereas this learned authot 
mentions it as an abfurdity, that the lower 
parts of water fhould be in perpetual motion; 
and Stevinus himfelf, in the beginning of his 
hydroftatical elements, feems to me to {peak 
fomewhat inconfiderately of this matter ; and 
though, asI lately faid, I allow fach fenfible 
bodies, as thofe, whofe gravity in water wri- 
ters are wont to difpute of, to be capable of re- 
taining their places in water, if they be im 
fpecie equiponderant to it: yet I am fo far 
from thinking it abfurd, chat the inferiour 
corpufcles of water fhould be perpetually in 
motion, that I fee not how otherwife they 
could conftitute a fluid body, that reftlefs mo- 
tion of their parts being one of the generaleit 
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attributes of liquors ; and being, in water, 
though not immediately to be feen, yet to be 
eafily difcovered by its effects: as, when falr, 
being caft into water, the aqueous parts, that 
are contiguous to it, and confequently near 
to the bottom, do foon carry up many of the 
faline ones to the very top of the water; 
where, after a while, they are wont to dif- 
clofe themfelves in little floating grains of a 
cubical fhape. 

But of this reftlefs motion of the parts of 
liquors having profeffedly treated elfewhere 
already; I fhall add nothing at prefent, but 
rather take notice of what our author fub- 


joins to the laft of his arguments, (as the 


grand thing which they fuppofe) in cthefe 
words: Ratio porro, a priori, hujus fententie 
videtur effe, quia res non dicitur gravitare, nifi 
quatenus babet infra fe corpus levius fe in fpecie, 
The erroneoufnefs of which conceit if I fhould 
now go about folemnly to evince, I as well 
fear it would be tedious, as I hope it will be 
needlefs to thofe, that have not forgot what 
may concern this fubjeét in the former part of 
the now at length finifhed difcourfe ; and e- 
{pecially where I mention thofe experiment’, 
which fhow, that neither a ftone, nor gold 
itfelf, when placed deep under water, would 
fink in it, if the fuperiour water, that grav:- 
tates On it, did not contribute to ics depreffion. 
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Concerning the reafon, why divers, and others, 
who defcend to the bottom of the fea, are not 
oppreffed by the weight of the incumbent wa- 
Ler. 


MONGST the difficulties, that belongto 
the Hydroftaticks, there is one, which 
is fo noble, and which does flill fo much 
both exercifeand pofe the wits-of the curious, 
that perchance it will not be unacceptable, 
if to the former experiments we add, by way 
of appendix, one, that may conduce to the 
jolving of this difficult problem; vz. why men, 
deep under water, feel no inconvenience by 
the preffure of fo great a weight of water as 
they are placed under ° 

Tue commen anfwer of philofophers and 
other writers to this puzzling quefiion is, 
that the elements do not gravitate in their 
own proper places; and fo, water in particu- 
Jar has no gravitation upon water, nor confe- 
quently upon bodies every way furrounded 
with water. But that this folution is not to 
be admitted, may be eafily gathered from our 
proofs of the firft paradox, and from divers 
other particulars, applicable to the fame pur- 
pofe, that may be met with in the foregoing 
papers. 

A Famous writer, and, for aught I know, 
the recenteft (except Monfieur Pa/fcal) that 
has treated of Hydroftaticks, having ren- 
clered this reafon of the phazenomenon: 

(The fuperiour parts of confiftent water (as 
he fpeaks) prefs not the inferiour, unlefs be- 
neath the inferiour there be a body lighter in 
{pecie than water; and therefore, fince a@ bu- 
man body is heavier in {pecie than water, it is 


not preffed by the incumbent water, becaufe tbis 
does not endeavour to be beneath a buinai body :} 
He fubjoins, contrary to his cuftom, this 
confident epiphonema, Qu: aliam caufam 
bujus rei affignant, errant, &F alios decipiunt. 

But, by his favour, notwithftanding this 
confidence, I fhall not fcrupleto feek another 
reafon of the phenomenon. For I havea- 
bundantly proved, that (contrary to the af- 
fertion on which his explication is built) the 
upper parts of water prefs againft the lower, 
whether a body heavier or lighter in /pecie 
than water be underneath the lower. And, 
the contrary of which being the zew70 Wevdos 
in this controverfy, perhaps the matter may 
be fomewhat cleared, by mentioning here a 
diftinétion, which I fometimes make ufe of. 
I confider then a body may be faid to gravi- 
tate upon another body in two fenfes. For 
fometimes it actually finks into, or gets be- 
neath the body, that was under it, asa finking 
{tone gravitates upon water, and which J call 
prevalent, or fuccefsful gravitation ; and fome- 
times it does not actually, at leaft not vifibly 
defcend, but only exercifes its gravitation by 
prefling againft the fubjacent body that hin- 
ders its defcent : as when a woman carries a 
pail of water on her head, though the weight 
do not actually get nearer the center of the 
earth; yet icactually preffes with its whole gra- 
vity upon the woman’s head, and back, and 
other fubjacent parts, that hinder its actual 
defcent. And, according to this doctrine, I 
cannot admit our author’s reafoning, that be- 
caufe a man’s body is bulk for bulk heavier 
than water, therefore the water does not en- 
deavour to place itfelf beneath it. For water, 
being a heavy body, derives from the caufe 
of its gravity (whatever that be) an inceffant 
endeavour towards the center of the earth ; 
nor is there any reafon, why its happening to 
be incumbent on a body heavier /# /pecie than 
itfelf, fhould deftroy that endeavour. And 
therefore, though it may be faid, that the 
water does not endeavour to place itfelf be- 
tieath a human body, becaufe indeed an inani- 
mate liquor cannot properly be faid to act for 
this or any other end; yet the water being a 
heavy body, tends continually towards the 
lower part of the earth; and therefore will 
get beneath any body that is placed betwixt 
it and that, (without regard whether the in- 
feriour body be heavier or lighter in /pecie 
than itfelf) as far as the degree of its gravity 
will enable it; nor would it ever reft, till it 
have reached the lowermoft parts of the 
earth, if the greater ponderoufnefs of the 
earth, and other heavy bodies, did not hinder, 
(not its endeavour downwards, nor its pref- 
fure upon fubjacent bodies, but only) its ac- 
tual defcent. ; 

Tuts learned author himfelf tells us, (as 
well as Sfevinus, and others, that have writ- 
ten of the Hydroftaticks, unanimoufly teach) 
that if the bottom of a veffel be parallel to 
the horizon, the weight of water, that refts 
upon it, is equal to a pillar of water, having 
that bottom for its bafis, and for its height a 
perpendicular reaching thence to the UpPer- 
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moft furface of the water. Nor is it reafon- 
able to conceive, that there will be any differ- 
ence in this preffure of the incumbent water, 
whether the bottom be of deal, that will {fwim, 
or of box, that will fink in water s or, to {peak 
more generally, whether it be of wood, zz 
foecie lighter than water, or of copper, or 
fome orher metal, that is in fpecie heavier 
than it. And fince water,- being not a folid 
body, but a fluid, confifts (as other fluids) of 
innumerable corpufcles, that, though extreme- 
ly minute, have their own fizes and figures ; 
and fince the preffure of water upon the bot- 
tom of a veffel is proportionate to its perpen- 
dicular height over the bottom; it is mani- 
feft, that the upper corpufcles prefs the bot- 
tom as well as the lower; which fince they 
cannot do immediately, they muft do by 
preffing the intermediate ones. And I have 
already fhown (difcourfing one of the former 
paradoxes) that the fupertour parts of water 
do not only prefs thofe, that are directly under 
them, but communicate a preffure to thofe, 
that are afide of them, and at a diftance from’ 
them. 

Anp if it be objected, that water endea- 
vours to get beneath a bottom of glaf{s-veffels, 
or other bodies heavier 12 /pecie than itfelf, 
becaufe under that bottom there is air, which 
is a lighter body tm fpecie than water: I fay, 
that this is precarious; for the indifputable 
gravity of the water is alone fufficient to 
make it always tend downwards, (though it 
cannot always move downwards) whatever 
body be beneath it. And who can affure the 
makers of this objection, that there are not 
beneath even the bottom of rivers, or of the 
fca, (where yet they fay water is confiftent, 
and refts as in its own place) vaft {paces re- 
plenifhed but with air, fumes, or fire, or 
tome other body lighter than water ? For, 
(not to mention, that the Cartefians take the 
earth we tread on, to be but achin cruft of 
the terreftrial globe, whofe infide, as far as 
the center, is replenifhed with a fubtile fluid 


matter, like that whereof the fun confifts ;) 


we know that in fome places, as particular- 
ly ata famous coal-mine in Scotland, there 
are great cavities, that reach a good way under 
that ground, that ferves there for a bottam to 
the fea: fo that, for aught thefe objectors 
know, even according to their own dottrine, 
the water, even in the fea, may endeavour to 
get beneath a body heavier iu /pecze than 1t- 
elf. 

But, for my part, I cannot but think, 
that, to imagine the water knows, whether 
or no there be airor fome lighter body than 
itfelf beneath the body it leans on, and the 
fuipertour parts do accordingly exercife or fuf- 
pend their preffure upon the inferiour ; is to 
forget that itis a heavy liquor, and an inani- 
mate body. 

ANOTHER {olution there is of this hydro- 
ftatical problem we have been difcourfing of, 
which I met with in a printed letter of Mon- 
fieur Des Cartes, in thefe terms: 

Fene me, &c. IJ remember not what reafon 
it is, that Stevinus gives, why one feels not the 
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weight of water, when one is under tt: but the 
true one is, that there can no more of waler 
Zravitate upon the body, that is in it, or uncer 
it, than as much water as could defceud in cafe 
that body left its place. Thus, for example, 


if there were a man in the barrel B, that fg.XXU. 


foould with his body fo ftop the bole A, as to 
binder the water's getting out, he would feel 
upon bimfelf the weight of the whole cylinder of 
water ABC, of which I fuppofe the bafis to 
be equal to the bole A: forafinuch as if he 
funk down through the hole, all the cylinder of 
water would defcend too; but ifhe be alittle 
higher, as about B, fo that he does no longer 
hinder the water from running out at the bole 
A, be ought not to feel cny weight of the water 
which is over him, betwixt B and C3 becauje 
if he foould defcend toward A, that water would 
not defcend with bim, but contrariwife a part 
of the water, which is beneath him towards A, 
of equal bulk to bis body, would afcend into its 
place: fo that, inftead of feeling the water ta 
prefs him from the top downward, he ought to 
feel, that it buoys him upward from the bottom ; 
which by experience we fee. 

Tuus far this fubtile philofopher ; for 
whofe ratiocinations though I am wontcto have 
much refpect, yet I muft take the liberty to 
confels myfelf unfatisfied with this. For, ha- 
ving already fufficiently proved, that the up- 
per parts of water prefs the lower, and the 
bodics placed beneath them, whether fuch bo- 
dies be lighter zw fpecie than water, or hea- 
vier; we have fubverted the foundation, upon 
which Monfieur Des Cartes’s ingenious, though 
unfatisfactory, explication is built, And yet 
I fhall add, ex abundanii, that fuppofing what 
he fays, that, in cafe the folid B fhould de- 
{cend towards A, the incumbent water would 
not defcend with it, but a part of the fubja- 
cent water, equal in bulk to the folid, would 
afcend, and fucceed in its room; yet that is 
but accidental, by reafon of the ftaunchnefs 
and fulnefs of the veffel. And though, in- 
deed, the fuperiour water cannot actually de- 
{cend upon the depreffion of the folid at B, 
if at the fame time, while that body cefcends, 
an equal bulk of water fucceeds in its place ; 
yet both the folid about C, and the water, 
that fucceeds it, do, in their turns, hinder 
the defcent of the fuperiour water; which 
therefore muft gravitate upon which foever of 
the two it be, that actually comes to be placed 
directly under it, if there be nothing bzfore 
the difplacing of the folid capable to take 
away the natural gravity, upon whofe account 
the water over Band C does inceffantly tend 
downwards. And though Monfieur Des Cartes 
does not fo clearly exprefs himfelf, whether 
he fuppofes the hole at A to be ftopped with 
fome other body, when the folid is placed 
about B; yet, becaufe he is wont to fpeak 
confiftently, I prefume he means, that, when 
the folid is removed to B, the hole at A is 
otherwife fufficiently ftopped; I fay then, 
that the reafon, why the folid, which, whilit 
at A, fuftained a great preffure from the in- 
cumbent water, feels not the weight of it, 
when placed at B, is not that, which Mon- 

5s xX fieur 
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HypRosTATICAL PARADOXES, 


fieur Des Cartes gives, but this; That the 


folid being environed with water, the fubja-- 


cent water does (as we have often had occafion 
to manifeft) prefs it upwards full as {trongly, 
(and fomewhat more} as the weight of tne 
incumbent water preffes it downwards; fo 
that a man’s body, inftead of finking, would 
be buoyed up, if; as itis a little heavier; it 
were a little lighter im fpecte than water. 
Whereas, when the folid was that alone, which 
covered and ftopped the hole, there was a 
manifeft reafon, why it fhould be forcibly 
thruft downwards by the weight of the in- 
cumbent water BC. For, in thatcafe, there 
was no water underneath it at A, to fupport 
the folid ; and, by its preflure, to'enable it 
to refift fo great a weight. 

Ano this (to hint that upon the by} may, 
perchance, help us to guefs at the reafon of 
what geographers relate of the lake A/phal- 
tites in Judea, (in cafe the matter of fact be 
true,) that this Dead Sea (as they alfo call it) 
will not fuffer any living creature to fink in it, 
For the body of a man (and, for aught we 
know, of other animals) is not much heavier 
in fpecie than common frefh water. Now, if 
in this lake (that ftands, where Sodom and Go- 
morrab did, before thofe impious regions were 
deftroyed by fire from heaven,) we fuppofe, 
(which the nature of the foil, and the facred 
ftory makes probable enough,) that the water 
abounds with faline, or fulphurous corpufcles ; 
(the former helping the latter to affociate with 
the water, as we fee in foap confifting of falt 
and oil, and in chymical mixtures of alcalis 
and brim{tone diffoluble in water ;) the liquor 
may have its gravity fo augmented, as to be- 
come heavier 7 fpecie than the body of an 
animal, For I have learned ofa light fwim- 
mer, that he could hardly begin to dive in 
falt water, though he eafily could in frefh. 
And it is not difficult to make a brine or Itx- 
ivium (which are but folutions of falt in wa- 
ter) heavy enough to keep up an egg from 
finking. And not only barely by diffoiving 
a metalline body ina faline menftruum, without 
otherwife thickening the liquor, I have brought 
folid pieces of amber itfelf to {wim upon it 3 
but I have tried, that certain faline folutions, 
which Ielfewhere mention, nay, anda diftilled 
liquor, (1 ufed deflegmed oi! of vitriol) with- 
out any thing diffelved in it, would do the 
fame thing, by reafon of the numerous, 
though minute, corpufcles of falt and fulphur, 
that it abounds with. 

THERE remains but one folution more of 
our hydroftatical problem, that F think worth 
mentioning, and that is given by the learned 
Stewinus in thefe words: 

OMNI preffu, quo corpus dolore affcitur, 
pars aliqua corporis luxatur , fed ifto preffu 
nulla corporis vars luxatur ; ifto igitur preffu 
corpus dolore nullo afficitur. Alfumptio fylo- 
gifint manifefta eft 5 nam fi pars aliqua, ut caro, 


* Stevinus Hydroftat. lib. 5. pag. 149. 
Sed exemplo clarius ita intelliges, efto ABCD aqua, 


cumaqua, ut didtum eff, undiquague equaliter urgeat, 


Si vero ejus veritatem explorare libeat, eximito epiflominm, 


fanguis, bumor, aut quodlibet denique membyr aBs 
laxaretur, in alinm locum concedat neceffe effet : 
atqui locus ille non eft extra corpus  cuin aqua 
andiquagne equali preffu circumfufa fit ( quod 
vero pars ima, per undecimain propoftionen 
Hydroftaticorum, paulo validius prematur fupe- 
riori, id boc caf nullius momenti eft, quia tan- 
tula differentia partem iullain fua fede diiise 
vere poteft) neque item intra ipfum corpits coi- 
cedit, cum iftic corpore omnia oppleta fint, unde 
fingule partes fingulis partibus equaliter refi- 
flunt, namgue aqua undiquaque eadem ratione 
corpus totum circumplat, Quare cum locus is 
nec intra, nec extra corpus fit; abfurduim, tne 
impoffibile fuerit, partem ullam fuo loco cins- 

vere, ideoque nec corpus bic afficitur dolore.” 
Tris folution of Stevinus I efteem pre- 
ferable by far to thofe, that are wont to be 
given of this difficult problem: but yet the 
phenomenon feems to nve to have ftill fome- 
what in it of ftrange. [t is true, that if the 
ueftion were only that, which fome put, 
viz. Why the body of a divcr, when it is 
near the bottom of the fea, is not prefied 
down by fo vaft a weight of water, as is ins 
cambent on it? it might be rationally an- 
fwered, That the weight of fo much water, as 
leans upon the body, is not fuftained by the 
force of the body itfelf, but by that of the 
water, which is under it, For, by the expe- 
riments and explications, we have annexed to 
fome of the foregoing paradoxes, it appears, 
that the fubjacent water, by its preflure up- 
wards, is able, not only to fupport the weight 
of the incumbent water, but fo far to exceed 
it, that ic would not only fupport the immer~ 
fed body, and the incumbent water, but buoy 
upthe body, if it were never fo litle lighter 
in fpecie than water. And as for what Ste- 
vinus infinuates, that, when the water prefics 
the body every way, that preffure 1s not fele, 
though ic would be, in cafe it preffed upon 
fome parts, and not upon others; I am of 
the fame opinion too: and, to prove it, fhall 
not make ule of the examp!e he propofes, in 
the words immediately following chofe of his 
I juft now recited ; (for I doubt, that ex- 
ample is rather a fuppofition, than a tried 
thing ;) but by an experiment, which may be 
eafily made, and has divers times been fo, 
in our pneumatical engine. For, though the 
air be a heavy fluid, and thowgh, whilft ic 
uniformly preffes the whole iuperficies of the 
body, we feel not the preffure of it 3 and 
though, for this reafon, you may lay the palm 
of your hand upon the open orifice of a {mall 
brafs cylinder, applied to the engine initead 
of a receiver, without any hurt: yet when, 
by pumping, the air, that was before under 
the palm of your hand, is withdrawn, and 
confequently can no longer help to fupport 
your hand againft the preflure of che external 
and incumbent air, the external air will Jean 
fo heavy upon the back of your hand, that 
| you 


cujus fundum DC, in quo foramen E habeat epiflomtum fii. 
infertum, cui dorfo incumbat komo F, Que cum ita fiat, ab aque pondere ipfi infideste nulla pars corporis luxari poterit, XXII 1 


tumque tergum nulla re fultum fuftinebitur, ut in locis 


cateris, ideoque iftic tanto prefix afficictur, quantus tertio exemplo fecunde propofitionis hujus demonftratus eff: vid, quantum 


“2 ; : : 
eficit columna aquea, cujus bafis fit foramen E, altitudo autem cadem quae aque ipft 


ceritas manifefte declaratur, 


infidentis, Qua exemplo propofits 


Fig, 
XXIV. 


made out by NEw EXPERIMENTS. 


you will imagine,fome ponderous weight is laid 
upon it. And I remember, by fuch an expe- 
riment, I have not only had my hand: pur to 
much pain, but have had the back of it fo bent 
downward, as if ic were goingto be broken. | 
- Bur though fuch confiderations, as thefe, 
ray much leffen the difficulty of our phzno- 
menon, whofe caufe is inquired into; yet ftill 
it feems fomewhat odd.to me, that (fince it is 
evident from the nature'of the thing, and by 
Stevinus’s confeffion, that there is a vaft pref- 
fure of water again{t every part of the body, 
whofe endeavour tends inward,) fo exceedingly 
forcible and preffure, (which thrufts, for in- 
ftance, the mufcles of the arms and thighs 
again{t the bones, and fkin and flefh of the 
thorax againft the ribs,) fhould not put the 
diver to any fenfible pain; as I find not (by 
one that 1 examined) that it does; (though 


this man told me, he flayed a good while at - 


the depth of betwixt eighty and one hundred 
foot under the fea-water, which is heavier 
than frefh water :) for, that which Stevinus’s 
explication will only fhow is, that there muft 
be no manifeft diflocation of the greater parts 
of the body ; whereas the bare compreffion of 
two {mall parts, one againft another, is fuf- 
ficient to produce a fenfe of pain. 

BuT it feems, the texture of the bodies of 
animals is better able to refift the preffure 
of an every way ambient fluid, than, if we 
were not taught by experience, we fhould 
imagine, And therefore, to fatisfy thofe, 
that (fecluding the queftion about ‘the fenfe of 
pain)think itan abundantly fufficient argument, 
(to prove, that bodies immerfed under water, 
are not compreffed by it,) that divers are not 
oppreffed, and even crufhed by fo vaft a load 
of water, (amounting, by Stevinus’s compu- 
tation, to many thoufands of pounds) as is in- 
cumbent on them: we will add, that though 
anexperiment, propofed by Monficur Pa/cal 
to this purpofe, were fuch, that at firft fight 
Jfaid, that it would not fucceed, (and was not 
upon trial miftaken in my cenjecture;) yet it 
gave me the occafion to make another, which 
will, I hope, fully make out the thing I de- 
figned it for. 7 

Tue ingenious Monfieur Pa/fcal would 
perfuade his readers, that if into a glafs vef- 
fel, with luke-warm water in it, you caft a 
fly; and, by a rammer, forcibly prefs that 
water, you fhall not be able to kill, or hurt 
the fly. Which, fays he, will live as well, 
and walk up and down aslively, in lukewarm 
water, aS in the air. But, upon trial with a 
{trong fly, the animal was (as we expected) 
prefently drowned, and fo made movelefs, by 
the lukewarm water. 

WHEREFORE we fubftituted another expe- 
riment, that we knew would not only fucceed, 
(as you will prefently fee it will do,) but teach 
us how great a preffure the included anima! 
muft have been expofed to. We took then a 
fomewhat flender cylindrical pipe of glafs, 
fealed at one end, and open at the other ; and 
to this we fitted a rammer, which (by the 
help of fome thongs of foft leather, that were 
carefully wound about ir) did fo exactly fill the 


pipe, that it could not eafily be moved to and 

fro; and would fuffer neither water, nor air, 

to get by betwixt it and the internal-farface 

of the glafs. We alfo provided fome {mall 

tadpoles (or Gyrini) about an inch long or 
lefS ; which fort of animals we made choice of 
beforé any other, partly becaufe they cauld, 

by reafon of their fmallnefs, fwim freely to 
and fro in foittle water. as our pipe contain- 
ed ; and partly becaufe thofe creatures, beng’ 
as yet but in their infancy, were more tender, 
and confequently farmore expofed to be in- 
jured by compreffion, than other animals of 
the fame bulk, but come to their full ae 
and growth, would be ; (as indeed fuch young 
tadpoles are fo foft and tender, that they 
feem, in comparifon to the bigger fort of flies, 
to be but organized gelly.) One of thefe cad- 
poles being put into the water, and fome in= 
ches of air being left in the pipe, for the ufe 


anon to be mentioned ; the water and air, and 


confequently the tadpole, were by the intruficn 
of the plug or rammer, with as great a force, 
as aman was able to employ, violently com- 
prefied; and yet, though the tadpole feemed, 
to be compreffed into a little lefs bulk than it 
was of before, it fwam freely up and down 
the water, without forbearing fometimes to 
a{cend to the very top, though the inftrument 
were held perpendicular to the horizon. Nor 
did it clearly appear to us, that the little ani- 
mal was injured by this compreffion; and mott 
manifeft it is, he was not ,crufhed to death, 
or fenfibly hurt by it. | 
AnD having repeated this experiment fe- 
veral times, and with tadpoles of differing 
ages 3 we may, I prefume, fafely conclude, 
that the texture of animals is fo ftrong, that, 
though water be allowed to weigh upon water, 
yet a diver ought not to be oppreffed by it: 
fince, whether or no water weighs. in water, 
it is manifeft, chat in our experiment, the wa- 
ter, and confequently the tadpole, was very 
forcibly by an external agent compreffed te- 
twixt the violently condenfed air, and the 
rammer. “And, by the notice we took of the 
quantity of air before the compreffion began, 
and that to which it was reduced by campref- 
fion ; the moderateft eftimate we could make, 
was, that it was reduced into an eighth, -or 
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tenth part of its former {pace 5 and fo(accord- _ 


ing to what we have elfewhere proved) the 
preffure, that was upon the air, (and confe- 
quently upon the water, and the included 
tadpole, ) was as great, as that of a cylinder of 
water, of above two hundred, if not three hun- 
dred foot high, And yet all this weight be- 
ing unable to opprefs, or fo much as mani- 
fettly to hurt, the tender tadpole, (which a 
very {mall weight would fuffice to have 
cruthed, if it preffed only upon one part of 
It, and not upon the other ;) we may thence 
learn the truth of what we have been endeavour- 
ing to evince: That though water be allowed 
to prefs againit water, and all immerfed bo- 
dies; yet a diver may very well remain un- 
oppreffed at a great depth under water, as 
long as the preflure of it is uniform againft 
all che parts expofed thereunto. 

; A 
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A Confirmation of the former * Account touching the 
late EARTHQUAKE near Oxford, and the Concomi- 


tants thereof. 


Firft printed in the Pbilofophical Tranfattions, N° x1. p. 


179. 


For April 2. 1666. 


S to the earthquake, your curiofity 
A about it makes me forry, that, though 
BR I think I was the firft, that gave no- 

tice of it to feveral of the virtuofi at Oxford ; 
yet the account, that I can fend you about it, 
is not fo much of the thing itfelf, as of the 
changes of the air, that accompanied it. To 
inform you of which, I muft relate to you, 
that riding one evening formewhat late, be- 
twixt Oxford and a lodging I have at a place 
four miles diftant from it, the weather having 
been for a pretty while frofty, I found the 
wind fo very cold, that it reduced me to put 
on fome defenfives againft it ; which I never 
fince, nor, if I forget not, all the foregoing 
part of the winter was obliged to make ule 
of. My unwillingnefs to ftay long in fo trou- 
blefome a cold, which continued very pler- 
cing, till I had got half way homeward, did 
put me upon galloping at no very lazy rate s 
and yet, before I could get to my lodgings, 
I found the wind turned, and felt the rain 
falling : which, confidering the fhortnefs of 
the time, and that this accident was preceded 
by a fetrled froft, was furprifing to me, and 
induced me to mention it at my return, as 
one of the greateft and fuddeneft alterations 
of air I had ever obferved. And what changes 
I found, have been taken notice of in the 
gravity of the atmofphere at the fame time, 
by that accurate obferver * Dr. Wallis, who 
then fufpected nothing of what followed, as, I 
fuppofe, he has ere this told you himfelf. 
Soon after, by my guefs about an hour, 
there was a manifeft trembling in the houfe, 
where I was, (which ftands high in compari- 
fon of Oxford ;) but it was not there fo great, 
but that I, who chanced to have my thoughts 


bufied enough on other matters than the wea- 
ther, fhould not have taken notice of it as 
an earthquake, but have imputed it to fome 
other caufe, if one, that you know, whofe 
hand is employed in this paper, and begins 
to be a diligent obferver of natural things, 
had not advertifed me of it, as being taken 
notice of by him, and the reft of the people 
of the houfe. And foon after thete Happened 
a brifk ftorm ; whereupon I fent to make in- 
quiry at a place called Brill, which ftanding 
upon a much higher ground, I fuppofed, 
might be more obnoxious to the effects of the 
earthquake, (of which, hadI had any fufpi- 
cion of it, my having formerly been in one 
near the Lacus Lemanus would have made 
me the more obfervant :) but the perfon I fent 
to, being difabled by ficknefs to come over to 
me, (which he promifed to do, as foon as he 
could) wrote me only a ticket, whofe fubftance 
was, That the earthquake was there much 
more confiderable, than where I lodged ; 
and that, at a gentleman’s houfe, whom he 
namtes, (the moft noted perfon, it feems, of 
the netghbourhood) the houfe trembled very 
much, fo as to make the ftones manifeftly to 
move to and fro in the parlour, to the creat 
amazement and fright of all the family. The 
hill, whereon this Bri/] ftands, I have ob- 
ferved to be very well ftored with mineral 
fubftances of feveral kinds, and from thence 
J have been informed by others, that this 
earthquake reached a good many miles; but 
IT have neither leifure, nor inclination, to en- 
tertain you with uncertain reports of the ex- 
tent and other circumftances; efpecially fince 
a little further time and inquiry may enable 
me to give you a better warranted account. 


* See Num x. of PAil. TranfaGions, pe 166——171 3 at the time of the printing whereof, this relation of Mr. 


Boyle was not yet come to hand. 
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Some OBSERVATIONS and DIRECTIONS about 
the BAROMETER. 


Firft printed in the 


Philofophical Tran/a&ions, N° x1. p. 181: 


For April 2. 1666. 


S to the barometrical obfervations, 
(as for brevity’s fake I ufe to cat! 
them) though you + gueffed aright, 
thar, when I faw thofe of. the learned-arid in- 
quifitive Dr. Beale, I had not mine by me, 
(for I left\them fome years fince in the hands 
of a virttiofo, nor have I now the leffure to 
look afte# thofe papers;) yet fince, by: the 
communication you have made publick,) it is 
probable, that divers ingenious men will ‘be 
invited to attempt the like obfervations,: J 
dhall (notwithftanding my préfenr hafte) met- 
tion to you fome particulars;: which; perhaps, 
will not appear unfeafonable, that came into 
my mind upon the reading of what you have 
prefented the ¢urious. soll 

Wuew I did, as you may remember, fome 
years ago, publickly expréfs and defire, that 
fome inquifisivé men would make baroftopt- 
cal obfervations in feveral parts of England 
(if not in foreign countries || alfo ;) and; to 
amft them to do fo, prefented fome of my 
friends with the neceflary inftruments: the 
declared réeafon of my defiring this correfpon- 
dence was, (among other things) that, by 
comparing notes, the extent of the atmo/pbe- 
vical changes; in point of eight, might be 
the better eftimated. But nor having hitherto 
recéived fome account, that Ishoped for, I 
fhall now, without ftayine for them; inti- 
mate thus much to you: That it will be very 
convenient, that the obfetvers take notice, 
not only of the day; but; as near as they can, 
of the hour, wherein the heigbe of the mer- 
curial cylinder is obferved. For I have often 
found, that within lefs than the compafs of 
one day, or; perhaps, half 4 day, the altitude 
of it has fo confiderably varied, as to make 
it, im many cafes, difficult to conclude any 
thing certainly from obfervations, that agree 
but in the day. 

Ir will be requifite alfo, that the obfer- 
vers give notice of the fituation of the place, 
where their barometers ftand, not only, be- 
caufe it will affift men to judge, whether the 
inftruments were duly perfected, but princi- 
pally, becaufe that, though the barofeope be 
aood, (nay; becaufe it is {0) the obfervations 
will moch difagree, even when the atmo- 
fphere is in the fame ftate, as to weight, if 
one of the inftruments ftand in a confiderably 
higher part of the country, than the other. 

To confirm both the foregoing admoni- 
tions, I muft now inform you, that, having 
in thefe parts two lodgings, the one at Ox- 
ford, which, you know, ftands in a bottom 


Vor. IL. 
+ See Num. 1x. of the Phil. Tranjad. 


by the Zhames fide, and the other at a: place 
four miles thence, feated' upua a mbderate 
hill ; 1 found,: by comparing two bardfcopes; 
that made, the one at Oxford, the other at 
Stanton St. Fobn’s, that, though the former 
be very good, .and have been noted for fuch, 
during’ fome years, and the latter was very 
carefully filled ;-yet by ‘reafon, that in’ the 
higher place, the’ incumbent part of the at- 
mofphere muft be lighter: than in the lower, 
there is almoft always between two and thrée 
Gi@hbths of an sinch difference betwixt them: 


And having fometimesordeted my fervarits to 


take notice ofthe difparity,. and divers times 
carefully obferved it myfelf, when I paffed 
to and fro between Oxford, and Stenton, I ge- 
nérally found; that the Oxford barometer, and. 
the’ other, didj as it were, by common con= 
ferit, rife and fall together fo; as chat in the 
former the mercury was ufually + higher than 
in the fatter. 

Waicn obfervations may teach us, that the 


-{dbterraneotis fteams, which afcend into the 


air, or the other caufes of the varying weigh 
of the atmofpliete, do matty times, and at 
leaft in fome places uniformly. enoubh af 
fect the air to a greater heiphe than, till I 
had made this trial, I durft conclude, 

Bur, as moft of the barometrical obferva- 
iions are/fabjeét to exception, fo I found the 
formerly mentioned tobe. For (to omit lef- 
fer variations) riding one evening from Oxford 
to Starter, and having, before T took horfe, 
looked on the barofcopé in the fofmer of thefe 
two places, I was fomewhat furprifed to find 
at my: coming to the latter, that in places no 
farther diftant, and notwithftanding the fhort- 
nefs of the tfme (which was but an hour and 
a half if fo much) the basometer at Stanton 
was fhort of itsufual diftan'ce from the other, 
hear a quarter of an inch, though, the 
weather being fair and calm, there appeared. 
nothing of manifeft change in the air, to 
which I could afcribe fo great a variation; and 
though alfo, fince that time, the mercury in 
the two inftruments hath; for the moft part, 
proceeded to rife and fall as before. 

Anp thefe being the only obfervations I 
have yet met with, wherein barofcopes, at 
fome diftance of place, and difference of 
height, have been compared (though I cannot 
now fend you the reflexions, I have elfewhere 
made upon them :) as the opportunity I had 
to make them myfelf, rendred them not un- 
pleafant to me, fo perhaps the novelty will 
keep them from being unwelcome to you. 

ae S And 


Pp- 159, the laft paragraph. 


| Some whereof have been fince invited by the Publifher, to give their concurrence herein. 
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Ob/fervations about the BAROMETER. 


And I confefs I have had fome flying fufpici- 
ons, that the odd phznomena of the baro- 
fcope, which have hirherto more poled than 
inftruéted us, may in time, if a competent 
number of correfpondents do diligently pro- 
fecute the inquiries (efpecially with baro- 
fcopes, accommodated with Mr, Hook’s inge- 
nious additions) make men fome luciferous 
ye at that poffibly we do not yet dream 
of. 3 

{ Know not, whether it will be worth while 
to add, that fince I was obliged to leave Lon- 
don, \ have been put upon fo many leffer re- 
moves, that I have not been able to make 
barofcopical obfervations with fuch a con- 
ftancy: as I have wifhed; but, as faras I re- 
member, the quickfilver has been for the moft 
part fo high, as to invite me to take notice 
of it ; and to defire you to do me the favour 
to inquire among- your correfpondents whe- 
ther they have obferved the fame thing *. 
For, if they have, this lafting, (though not 
uninterrupted) altitude of the quickfilver 
happening, when the feafons of the year have 
been extraordinary dry (fo much, as to be- 
come a grievance, and to dry up, as one of 
the late Gazettes informs us, fome fprings near 
Weymouth, that ufed to run conftantly) it may 
be worth inquiry, whether thefe obftinate 


droughts may not, by cleaving of the ground 


too deep, and making it alfo in fome places 
more porous, and, as it weré, {pungy, give 
a more copious vent, than is ufual to fubterra- 
neal {teams ; which afeending into the air, in- 
creafe the gravity of ir. The tnducements I 
have to propofe this inquiry, I muft not now 
ftay to mention. But perhaps, if the obfer- 
vation holds, it may prove not ufelefs in re- 
ference to fome difeafes. 

PeruaPs it will be needlefs to put you in 
mind of directing thofe virtuofi, that may de- 
fire your inftructions about barofcopes, to fet 
down in their diaries not only the day of the 
month, and the hour of the day, when the 


mercury’s height is taken, but (in a diftingt 
column)- the weather, efpecially the winds, 
both as tothe quarters, whence they blow 
(thoughthat be not always fo eafy nor necef- 
fary,) and as to the violence or remifinefs 
wherewith they blow. For; though it be 
more difficult, than one would-think, to fettle 
any general rule about the rifing and falling 
of the. quickfilver ; yet in thefe parts, one of 
thofe, that feem to hold oftneft, is 7, that 
when the high winds blow; the niercurry is 
the lower ; and yet that itfelf does fometimes 
fail: for, this very day (March 3.) though 
-on that hill, where I am, the fomewhate 
welterly winds have been bluftering enough, 
yet ever fince morning the:quickfilver has 
been rifing, and Is now yifen near 2 of an in¢h. 

I Hap thoughts to add fomethinge about 
another kind of barofcope (but inferiour to 
that in ufe) whereof I have given _ me inti- 
matton in one ef the preMfninaries t!° the Az- 
ftory. of Cold. But you have alreadyO o much 
of aletter, and my occafions, Sc, to 


Tue fame noble obferver further intimates, 
That, as for that caufe of the height of the 
quickfilver in droughts, which by him is fuf- 
pected to be the elevation of ftedms from the 
cruft or fuperficial parts of the earth, which 
by little and little may add to the weight of 
the atmofphere, being not, as in other fea- 
fons, carried down from time to time by the 
falling rain, it agrees not ill with what he has 
had fince occafion to obferve. For, where- 
as about March 12th, at Oxford, the quick- 
filver was higher than, for aught he knew, 
had been yet obferved in England, viz. above 
= above thirty inches, upon the firft confi- 
derable fhowers, that have interrupted our long 
drought, as he affirms, he foretold divers 
hours before, that the quickfilver would be 
very low, (a bluftering wind concurring with 
the rain) fo he found it at Stanton to fall 3. 
beneath 29 inches f. 


* This hath been inquired into, and is found, that feveral accurate and curious perfons (as the moft noble Prefi- 
dent of the Royal Society, the Lord Vifcount Brounker, Doétor Beale, Mr. Hook, €%c.) have obferved the fame. 
See Num. 1x. Phil. Tranfact. p.1§7.—5, 8, 9. where the word generally fignifies no more than for the mof part, 
t Dr. Beale concurs with this obfervation,when he faith, in a late letter of Merch 19.to his correfpondent in London - 
By change of weather and wind, the mercury is funk more than an inch, fince I wrote to you on Monday Jef, March 12. 
This laft night, by rain and fouth-wind, it is funk half an inch. 
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Augmented by a DISCOURSE of Stzorvinate Forms. 


Audendum eft, §S veritas inveftiganda, quam etiam non alfequamur, omnino tamen proprins: 


quam nunc fumus, ad éam perveniemus. 


The PUBLISHER to 


N this curious and inquifitiye age; when 
| men; altogether diffatisfied and wearied 

out with the wranglings and idle {pecu- 
Jations of thefchools, are with equal zeal and 
imduftry fo earneft in their queft and purfuit 
of amore folid; rational, and ufeful philo- 
fophy, 1¢ may prove a work very obliging 
and meritorious to help and guide them in 
their fludies and refearches, and to hang out 
a light to them, (as the Egyptians ufed to do 
from their highly celebrated Pharos; for di- 
rection to the mariners; that failed in thodfe 
dangerous feas near Alexandria) whereby they 
may with betrer fuccefs fteer their courfe 
through the vaft ocean of ledrning, and make 
more full and perfect difcoveries of hitherto 
unknown philofophical verities: which has 
been the chief defign of this gentleman of 
honours the moft excellent and incomparable 
author, in this treatife now prefented to your 
view, wherein principles are not (as was the 
mode and guife of former times) obtruded 
on the world upon the account of a great 
name, or involved in cloudy and myftical no- 
tions, which put the underftanding upon the 
wreck, and yet when, with all this labour and 
toil of the brain, they are at laft known, 
prove impertinent and ufelefs to the making 
out with fatisfaction, or fo much as toletably, 
the ordinary phenomena, which nature every 
day prefents the world with; but fuch as are 
bailt upon the firm and immoveable founda- 
tion of reafon, fenfe, and experience, plain 
and obvious, as well to the eye, as to the under- 
ftanding, and no Iefs accurate and certain in 
their application. And though the moft 
. noble author hath herein, for the main, e- 


fpoufed the atomical philofophy (corrected 


and purged fromthe wild fancies and extra- 
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the Ingenious READER. 


vapancies of the firft inventors of it, asto the 
origin of the. univerfe; and ftill imbraced with 
fo much Kindnefs and tendernefs by fome 
pretenders, again{t which he hath fo learned- 
ly difputed in his firft part.Of the U/fefulne/s 
of Experimental Pbilofophy) in explicat- 
ing the appedrances; yet confidering the 
feveral alterations and additions (the happy 
product of his penetrating judgment) made 
therein, I may not icruple to call it a new 
hypothefis, peculiar to the author, made out by 
daily obfervations; familiar proofs and expe- 
riments; and by exact and eafily practicable 
chymical proceffes; whereby one of the moft 
abftrufe parts of natural philofophy, the ori- 
gin of forms and qualities, which fo much 
vexed and puzzled the ,antients; and which, 
I would fpeak with the leave of the Cartefians, 
their ingenious mafter durft fcarce venture 
upon, or at leaft was unwilling to handle at 
large, is now fully cleared and become mani- 
feft: fo that from this very effay we may well 
take hope, and joyfully expect to fee the 
noble project of the famous Verulam (hitherto 
reckoned among the Defiderdta@) receive its 
full and perfect accomplifhment ; 1 mean a 
real; ufeful, and experimental phyfiology, e- 
ftablifhed and bottomed upon eafy, true, and 
generally received principles. But I fhall noe 
foreftal thy judgment either about the excel- 
lency of the author, or his fubject, who hath 
fo freely communicated to the world thofe 
treafures of learning, wherewith his mind is 
inriched, but fhall foon refer you to the work 
itfelf, after I have given you thefe few adver- 
tifements, se Ael 
Tre following difcourfe (as is eafily per- 
ceivable by divers paffages thereof) being 
written fevéral years fince whe!= and intirey 
as 
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as now it is, I know not whether it will be 
worth while to intimate, that the author ca- 
foally turning over of late a very recent chy- 


e e « ° 1. a 
mical writer, found in one of his treatifes (di- 


vers of which he mever to this day read ever) 
a part of the gfth experiment of thedgco 
fection ; but,*as He profeffes§- (and fureSsd&ke 
to be believed) he did not dream, that that. , 
chymift, or any other author whatfoever, had 


lighted on that part of the experimenr, till a. 
Bo veh le Tn oe ad raade ‘and xgrvined 


tfat, afhonge may Ofhefs, cOnCerniig fabeey~ 


as may be eafily guefied by the peculiar ufes 


and applica¢iens he wmpdeof it. And hough . 


he had met with fo unlikely an experiment in 
a writer, who, whether he deferve it or no, 


cerity, and fome of whofe more eafy procef- 
fes our author fylo Wee 'is Williseito fpare his 
name, and feems to think his works not ufe- 
lefs) could not fin'd to {ugceed, dre thodid not 
have taken it upon his authority, no more 
than he is want to.teke ethen progefies; sdivers . 
of which he yet in the. general fuppafes may 
be true upon the relation of other chymitts, 
who, by blemifhing their books by things 
untrue and juftly fufpicious, are not to be re- 
Tied on, nor much phapked by wary men, 
But ict will probably: appear lef’ petajnent to 
add any thing further on this fubject, than to 
take notice, that wher: the author: had once: 
confented to the plibbiéation of thé following - 
papers, he feveral times wifhed for -an op~ 
portunity to make the experiments and ob- 
fervatians, he now préfents to the publick, 
more full and compiéat than they were when 
addreffd to a private friend. But the conta- 
gion that drove him from the places where his 

. aécommodatiens for tepeating -experiments 
were, obliged him to apply himéelf to. other 
fltudies and imployments. 

Anp upon the fame account, though he 
afterwards found many of his notes upon other 
parts of the eflay of Saltpetre, and have ly- 
ing by him divers papers concerning ;fenfble 
Dualities, and Senfation in general, and the 
Produétion of fecond Qual#ties, tegether- with a 
collection of Notes about occult Qualities, and 
forne other fubjects of kin to thofe of this book ; 
yet having, upon the frefhly intimated acca- 


a 


{ 


hasthe ill fortuheé*to be Much accufed of infin- * 


fion, diverted his thoughts to other fubjects, he 
will not ingage himfelf to put together and 
cemmunicate his collections on thefe fubjects 
by any publick promife. 

FugtTHERMOBAZ, -as the auther.has in rhe 
follow§hg difquifittads aimed nof at the raifing: 
or abetting a fa@#on-in philo , but at 
the, difcovery of the truth; fo he is not fo 
foticitous, what every fort of reader will think 
of his attempts, (which it js eafy tg forefee. 

re noflike eo be over'welcome tothe votaries 


“of the {clidol-philoféphy) as to’ refufe a com- 


pliance with the defires of his friends, who 
Tha¥ébeen long fince: very earneft. with. him, 


not to fpend that time in replies to particular . 


perfons, which might, be more ufefylly im- 
pidyed in urthiver further aifeoverie of na- 
ture by experiments. If he meet with any 
céeent and material objections agataft ‘any of 
his chief opinions, he is enough a lover of 
truth} to be difpofed to.think-himfelf obliged 
by thofe that fhall fhew him his miftakes, and 
totake occafion to reform them.: But if -no-« 
thing new or weighty be urged, he confiders, 
that he lives in an age, wherein he has obferved 
(even in his own cafe) that truth, if recom- 
mended by real experiments, will in time 
make their own. way, and wherein live ftore 
of ingénious mens who, for thé main, ap- 
prove the opinions, and probably will not 
difitke the arguments he has propofed ; and 
who being more arideifure than he to write po- 
lemical books, will not filently: fuifer what 
they judge truth to be triumphed over, or op- 
preifed by thofe, who, imploying ufually 
but {cholaftical arguments,. may be confuted 
by anfwers' of the like nature: And there- 
fore he doubts not, but that fome learned fa- 
vourers of the corpufcularian philofophy (of 
which he hath endeavoured to make out thofe 
parts, wherein they almoft all agree) will be 
both able and willing to defend thofe difco- 
veries by rational difputations, that they have 
notiopportunity to increafe by new experiment. 

In the mean while, I have no temptation to 
doubt in the leaft, but that this curious.and 
excellent piece will be entertained and receiv- 
ed by all that have any regard to the great 
concerns of learning,with that guft, delight, re- 
fpect, and eftimation, which it fo highly merits, 


The AuTHOR’s Prooemial Difcourfe to the READER *, 


S it is the part of a minerglift, both to 

difcover new mines, and to work thofe, 
that are already difcovered, by feparating and 
melting the ores to reduce them into perfec 
metal; fo J efteem, that it becomes a natura- 
lift, not only to devife hypothefes and experi- 
ments, but to examine -and improve thofe, 
that are already found our. Upon this con- 
fideration, (among other motives) I was in- 
vited to make the following attempt, whofe 
productions coming to be expofed-to other 
eyes, than thofe, for which they were firft 
written, it will be requifite to give the pub- 


lick fome account of the oceafion, the feope, 
and fome circumftances, And this'I fhall do 
the more fully, becaufe the reafons -I am to 
render of my way of writing, in reference to 
the Pertpatetick philofophy, muft contain 
intimations, which, perhaps, will not be ufe- 
lefs to fome forts of readers, (efpecially gen- 
tlemen,) and, by being applied to moeft of 
thofe other parts of my writings, that relate 
to the {chool-philofophy, may-do them good 
fervice, and fave both my readers and me 
fome trouble of repetitions. = 

a | Havine 


* The following preface being addreffed only to Pyraphitus. 
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Fiavine four or five years ago publifhed a 
little phyfico-chy mical tract about the differ- 
ing parts andred integration of nitre, I found 
as well by other figns, as by the early follici- 
tations of the ftationer for a new edition, that 
Thad no caufe to complain of the reception, 
that had been given it: but I obferved too, 


that the difcourfe, confifting chiefly of reflexi- 


gns,that were occafionally made upon the phz- 
nomena of a fingle experiment, was more a- 
vailable to confirm thofe in the Corpufcularian 
philofophy, that had already fomewhat in- 
quired into if, than to acquaint thofe with the 
principles and notions of it, who were utter 
firangers to it; and, as to many readers, was 
fitter to excite a curiofity for that philofophy, 
than to give.an introduction thereunto, Up- 
on this occafion it came into my mind, that 
about the time, when I writ that effay about 
falt-petre, (which was divers years before it 
was publifhed) I had alfo fome thoughts of a 
hiftory of qualities, and that having in loofe 
fheets fet down divers obfervations and experi- 
ments proper for fuch a defign, I had alfo 
drawn up a difcourfe, which was fo contrived, 
that though fome parts of it were written in 
fuch a manner, as that they may ferve for ex- 
pofitory notes upon.fome particular paflages 
of the effay ; yet thofe parts with the reft 
might ferve for a general Preface to the hifto- 
ry of qualities, in cafe I fhould ever have con- 
veniency, as well as inclination, to make the 
profecuting of it my bufinefs; and in the 
mean time might prefent that Pyropbilus, to 
whom I writ fome kind of introduétion to the 
principles of the mechanical philofophy, by 
expounding to him, as far as my thoughts 
and experiments would enable me to do, in 
few words, what, according to the Corpufcula- 
rian notions, may be thought of the nature and 
origin of qualities and forms; the knowledge 
of which either makes or fuppofes the moft 
fundamental and ufeful part of natural philo- 
fophy. And to invite me to make ufe of 
thefe confiderations and trials about qualities 
and forms, it opportunely happened, that 
though I could not find many of the notes writ- 
ten about particular qualities, (my loofe papers 
having been, during the Jate confufions, much 
{cattered by the many removes I had then oc- 
cafion to make ;) yet when Jaft winter, being 
urged to publifh my Hiftory of Cold, (which 
foon after came forth) I ramaged among my 

loofe papers, I found, that the feveral notes 

of mine, that he had met with under various 

heads, but yet all concerning the origin of 
forms and qualities, together with the pre- 

face addreffed to Pyrophilus, (though written 

at diftant times and places) had two or three 

years before, by the care of an induftrious 

perfon, with whom I left them, been fairly co- 
pied out together, (which circumftance I men- 

tion, that the reatler may not wonder to find 

the following book not written uniformly in 
one continued tenour): excepting fome experi- 
ments, which having been of my own making, 
iz was not difficult for me to perfeét, either 
gut of my notes and memory, or (where I 
doubted their fufficiency) by repeated trials. 

‘ Vor. II. 


So that if the urgency, wherewith divers inge- 
nious men preffed the publication of my new 
experiments about cold, and my unawilling- 
nefs to protract it, till the frofty {eafon, that 
was fitteft to examine and prove them, were 
all paft, had not prevailed with me to lee 
thofe dbfervations be made publick the laft 
winter, they might have been accompanied 


45 


with the prefent effay of the Origin of Quali-. 


ties and Forms, which may be premifed to 
what I have written touching any of the par- 
ticular qualities, fince it contains experiments 
and confiderations fit to be preliminary to 
them all. 

But though I was by this means diverted 
from putting out the following treatife, at the 
fame time with the Hiftory of Cold,yet I was 
without much difficulty prevailed with not to 


alter my intentions of fuffering it to come a-’ 


broad ; becaufe divers of my hiftorical accounts 
of fome particular qualities are to be reprinted, 
which may receive much light and confirma- 
tion by the things delivered in this prefent 
treatife about qualities and forms in general. 
To which inducement was added the perfua- 
fion of fome ingenious perfons, who are pleaf- 
ed to confefs their having received more in- 
formation and fatisfaction in thefe papers, than 
I durft pretend to give them: though indeed 


the fubject is fo noble and fo important, and. 


does fo much want the being illuftrated by 
fome diftinct and experimental difcourfe, that 
not only, if I did not fufpect my friends of 
partiality, I fhould hope, that it may gratify 
many readets, and inftruét more than a few ; 
but fuch as it is, Ido not altogether defpair, 
that it will prove neither unacceptable nor ufe- 
lefs. And indeed the doétrines of forms and 
qualities, and generation, and corruption, and 
alteration, are wont to be treated of by {cho- 
laftical philofophers in fo obfcure, fo per- 
plexed, and fo unfatisfactory a way, and their 
difcourfes upon thefe fubjeéts do confift fo. 
much more of logical and metaphyfical no- 
tions and niceties than of phyfical obfervations 
and reafonings, that it is very difficulc for any 
reader of bur an ordinary capacity, to under- 
ftand what they mean, and no lefs difficult 
for any intelligent and unprejudiced reader 
to acquiefce in what they teach: which is 
oftentimes fo precarious and fo contradictious 
to itfelf, that moft readers, (without always 
excepting fuch as are learned and _ingeni- 
ous) frighted by the darknefs and difficu!- 
ties, wherewith thefe. fubjects have been fur- 
rounded, do not fo much as look after or 
read over thefe general and controverted 
matters, about which the fchools make 
fo much noife; but defpairing to find a- 
ny fatisfaction in the ftudy of them, be- 
take themfelves immediately to that part of 
phyficks, that treatsof particular bodies. So 
that to thefe it will not be unacceptable ta 
have any intelligible notions offered them 
of thofe things, which, as they are wont to be 
propofed, are not wont to be underftood: 
though yet the fubjects themfelves, if I mif. 
take not, may be juftly reckoned not only a- 
mongft the nobleft and moftimportanr, but (in 

cae os cafe 
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cafe they be duly propofed) among the ufeful- 
left and moft delightful fpeculations, that be- 
long to phyficks. 

1 ConstDER too, that among thofe, that 
are inclined to that philofophy, which I find 
I have been much imitated in calling Corpuf- 
cularian, there are many ingenious perfons, 
efpecially among the nobility and gentry, who 
having been firft drawn to like this new way 
of philofophy by the fight of fome experi- 
ments,’ which for their novelty or prettineds 
they were much pleafed with, or for their 
firangenefs they admired, have afterwards de- 
lighted themfelves to make or fee variety of 
experiments, without having ever had the op- 
portunity to be inftructed in the rudiments or 
fundamental notions of that philofophy, whofe 
pleafing or amazing productions have ena- 
moured them of it. And as our Pyropbilus, 
for whom thefe notes were drawn up, did in 
fome regards belong to this fort of virtuofi, 
fo it is not impoffible, but that fuch readers, as 
he was then, will not be forry to meet with 
a treatife, wherein though my chief and pro- 
per bufinefs be the giving fome account of 
the nature and origin of forms and qualities ; 
yet by reafon of the connection and depen- 
dance betwixt thefe and divers of the other 
principal things, that belong to the general 
part of phyfics, I have been obliged to touch 
upon fo many other important points, that this 
tract may in fome fort exhibit a fcheme of, or 
ferve for an introduction into the elements of 
the Corpufcularian philofophy. 

Anp as thofe readers, that have had the cu- 
riofiry to perufe what is commonly taught in 
the fchools about forms, and generation, and 
corruption, and thofe other things we have 
been mentioning, and have (as is ufual among 
ingenious readers) quitted the ftudy of thofe 
unfatisfactory intricacies with difguft, will not 
be difpleafed to find in our notes fuch explica- 
tions of thofe things, as render them at leaft in- 
telligible ; fo it will not, perhaps, prove un- 
acceptable to fuch readers, to find thofe mat- 
ters, which the fchools had interwoven with 4- 
viftotle’s doctrine, reconciled and accommoda- 
ted to the notions of the corpufcular phyfics. 

Ir it be faid, that I have left divers things 
unmentioned, which are wont to be largely 
treated of by the Ariftotelians, and particu- 
larly have omitted the difcuffion of feveral 
queftions, about which they are wont very fo- 
Jemnly and eagerly to contend ; I readily ac- 
knowledge it to be true : but I anfwer further, 
that to do otherwife than I have done, were 
not agreeable to the nature of my defign, as 
is declared tn the preface to Pyrophilus ; and 
that though moft readers will not take notice 
of it, yet fach, as are converfant in that fort of 

authors, will, I prefume, eafily find, that I 
have not left them unconfulted, but have had 
the curiofity to refort to feveral both of the 
more and of the lefs recent fcholaftical writers 
about phyfics, and to fome of the beft meta- 
phyficians to boot, that I might the better in- 
form myfelf, both what their opinions are, 
and upon what arguments they are grounded. 
But as I found thofe inquiries far more trow- 
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blefome than ufeful, fo I doubt not, that my 
omiffions will not much difpleafe that fort of 
readers, for whole fake chiefly it is, chat thefe 
papers afe permitted to be made publick, For 
if } fhould increafe the obfcurity of the things 
themfelves I treat of, by adding the feveral ob- 
fcurer comments (rather than explications) and 
the perplexed and contradiftious opinions I 
have met ‘with among fcholaftic writers, I 
doubt, that-fuch perfons, as I chiefly write for, 
would, inftéad of better comprehtending what’ 
I fhould fo deliver, abfolutely forbear to read 
it, And there being many doétrines, to which 
number this we are fpeaking of feems to be- 
Jong, wherein the fare innate hight, or other 
arguments, that difcover the truth, dolikewife 
fufficiently fhew theerroneoufnefs of diffent- 
ing opinions ; | hope it may fuffice to propofe 
and eftablifh the notions, that are to be imbra- 
ced, without folliciroufly difproving what.can- 
not be true, if thofe be fo. And:indeed theré 
4re many opinions and argutnents ‘of good res 
pute in the fchools, which do fo intirely rely 
upon the authority of 4rifotle, or fome of his 
more celebrated followers, that where that au- 
thority is not acknowledged, to fallupon a fo- 
lemn confutation of what has been fo precari- 
oufly advanced, were not only unneceflary, 
buc indifcreet, even in a difcourfe not confined 
to the brevity challenged by the nature of this 
of ours. And there are very many queftions 
and controverfies, which, though hotly and 
clamoroufly contended about, and indeed per- 


tinent and fit enough to bé debated in their 


philofophy, do yet fo much fuppofe the truth 
of feveral of their tenets, which the new phi- 
lofophers reject; or are grounded upon techni- 
cal,terms or forms of fpeaking, that fuppofe 
the truth of fuch opinions; or are expreffions, 
whereof we neither do nor need make any ufe ; 
that to have inferted fuch debates into fuch a 
difcourfe as mine, would have been, not only 
tedious, but impertinent. As (for inftance) 
thofe grand difputes, whether the four ele- 
ments are endowed with diftinct fubftantial 
forms, or have only their proper qualities in 
ftead of them? and whether they remain 
in mixed bodies, according to their forms, ‘or 
according to their qualities ? And whether 
the former or the latter of thofe be or be not 
refracted? Thefe, I fay, and divers other 
controverfies about the four elements arid their 
manner of miftion, are quite ouc of doors in 
their philofophy, that acknowledge neither, 
that there are four elements, nor that cold, 
heat, drynefs, and moifture are, in the Peri- 
patetic fenfe, firft qualities, or that there are 
any fuch things, as fubftantia] forms 7 rerane 
natura, And it made me the more unwilling 
to ftuff thefe papers with any needlefs fchool- 
controverfies, becaufe I found upon perufal of 
feveral {cholaftic writers, (efpecially the re- 
center, who may probably be fuppofed tobe - 
the moft refined) that they do not always 
meah the fame things by the fame terms, bur 
forne imploy them in one fenfe, others in ano- 
ther, and fometimes the fame writer ufes them 
in very different fenfes, which I am obliged 
to take notice of, chat fuch readers as have 

confulted 
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¢onfulted fomd of thofe authors, may not ac- 
cufe me of miftaking or injuring fome of the 
{cholaftical terms and notions he may meet 
With in thefe papers, when I have only im- 
ployed them in the fenfe of ather {chool- 
writers, which I judged preferable. And this 
puts me in mind of intimating, that whereas, 
on the contrary, I fometimes imployed va- 
riety of terms and phrafes to exprefs the fame 
thing, I did it purpofely, though perhaps to 
the prejudice of my own reputation, for the 
advantage of Pyropbiius; both I and others 
having obferved, that the fame wnobvibus 
notions being feveral ways expreffed, fome 
readers, even among the ihgenioufer fort of 
them, will take it up much better in one of 
thofe expreffions, and fome in another. 

Bur perhaps it will be wondered at, even 
by fome of the new philofophers, that diffent- 
ing fo much as I do from A4riffoile and the 
{choolmen, I fhould overlook or decline fome 
argcuments, which fome very ingenious men 
think to be of very great force againft the 
doctrine I oppofe. But divers of thefe argu- 
ments being fuch, as the Logicians call ad ho- 
sminem, I thought I might well enough {pare 
them. ForlI have obferved 4riffotle in his 
Phyfics to write very often in fodark and am- 
biguous a way, that it is far more difficult 
than one would think, to be fure what his 
opinion was: and the unlearned and too fre- 
quently jarring gloffes of his interpreters have 
often made the comment darker than the fext ; 
fo that (though in moft it be, yet} in divers 
cafes it isnoteafy (efpecially without the ex- 
pence of many words) to lay open the contra- 
dictions ef the Peripatetick doctrine, befides 
that the urging fuch contradictions are often- 
times fitter to filence an unwary adverfary, 
than fatisfy a wary and judicious reader ; it 
being very poffible, that a man may contra- 
dict himfelf in two feveral places of his works, 
and yet not be in both of them in the wrong. 
For one of his affertions, though inconfiftent 
with the other, may yet be confiftent with 
truth, But this is not all I have to fay on 
this occafion. For befides that having for 
many reafons elfewhere mentioned, purpofely 
forborn the reading of fome very much, and, 
for aught I know, very juftly efteemed dif- 
courfes about general hypothefes, it is very 
poffible, that I may bea ftranger to fome of 
thofe arguments: befides this, I fay, I confefs 
I have purpofely forborn to make ufe of others, 
which I have fufficiently taken notice of. For 
{ome of thofe ratiocinations would engage him, 
that fhould imploy them, to adopt an hypothefis 
or theory, in which perhaps Iam not fo tho- 
roughly fatisfied, and of which I do not con- 
ceive myfelf toshave, on this occafion, any ne- 
ceffity to make ufe : and accordingly I have 
forborn to imploy arguments, that are either 
grounded on, or fuppofe indivifible corpufcles 
called atoms, or any innate motion belonging 


to them ; or that the effence of bodies confifts 
in extenfion, or that a vacuum 1s impoffible , 
or that there are fuch globuli caleftes, or fuch 
a materia fubtilis, as the Cartefians imploy to 
explicate moft of the phenomena of nature. 
For thefe and divers other netions, I (who 
here. write rather for the Corpufcylarians in 
general, than any party of them) thoyght it 
improper needlefly to take in, difcourfing, ei- 
ther again{t thofe, to whom thefe things ap- 
pear as difputable, as the Peripatetic tenets 
{feem tome; or for to fatisfy an ingenious 
perfon, whom it were not fair to impofe upon 
with notions, that I did net myfelf think 
proper. 

Awnp onthe like account I forbore fuch 
arguments as thofe, that fuppofe in nature and 
bodies inanimate, defigns and paffions preper 
to living, and perhaps peculiar to intelligent 
beings; and (fuch as) fome proofs, that are 
drawn fram the theology of the {chools ; 
(which I wifh lefs interwoven with 4rifforle’s 
philofophy.) For though there be fome things, 
which feem to be of this fort, (as arguments 
drawn from final caufés in divers particulars, 
that concern animals,) which ina found fenfe 
I not only admit, but maintain ; yetfince, as 
they aré wont to be ptopofed, they are liable 
enough to be queftioned, I thought it expedi- 
ent for my prefent defign to pretermit them, 
as things, that I do not abfolutely need 5 
thouzh the imploying fome of them would 
facilicate my tafk. And this I did the rather, 
becaule I alfo forbear to anfwer arguments, 
that however vehemently and fubtilly urged 
by many of the modern fchoolmen of the 
Roman Catholick communion, are either con- 
feffedly, or at leaft really built upon fome 
theological tenets of theirs, which being op- 
pofed by the divines of other churches, and 
not left unqueftioned by fome acute ores of 
their own, would not be proper to be folemn- 
ly taken notice of by me, whofe bufinefs in 
this traét is to difcourfe of natural things'as 
a naturalift, without invading the prevince of 
divines, by intermeddling with fupernatural 
myfteries ; fuch as thofe, upon which divers 
of the phyfico-theological tenets of the fchool- 
men, efpecially about real qualities, and * the 
feparablenefs of accidents from fubjects of ins 
hefion, are manifeftly, 1f not alfo avowedly 
grounded. But to return to the other things 
I was owning to have left unmentioned, not- 
with{tanding all that I have been faying, I reas 
dily acknowledge, that infome recent authors, 
that have been imbracers of the new philofo- 
phy, I have met with fome paflages, that 
might well and pertinently be taken into the 
following difcourfe, but that having been (as 
J formerly intimated) tranfcribed fome years 
ago, I cannot now fo conveniently alter it: 
which I am the lefs troubled at, becaufe thefe 
few additional. atguments, thought ft to il- 
luftrate or confirm, being not neceflary to 

make 


* Atque bec fententia (of the diftinction and feparablenefs of quantity frém:-matter) é/? omntno tenenda: quahquam 
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sft, quiain myfterio euchariftia Deus feparavit quantitatem a fubflantiis panis &F vini, &c. Et p. m.. 342.—Hec re- 
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‘make out what has been delivered, may fafe- 
ly be let alone, unlefs there happen (as it is 
not unlikely there may) an occafion of re- 
printing thefe notes, with fuch inlargements, 
as may make them the more fit to be an in- 
troduction into the corpufcular philofophy. 

I nope then, upon the whole matter, that 
I have pitched upon that way, that was the 
moft conducive to my defign,° partly by infitt- 
ing only on thofe opinions, whether true or 
falfe, which. for their importance or difficulty 
feemed to deferve to be particularly either 
explicated or difproved ; and partly by chu- 
fing toimploy fuch arguments, as I thought 
the cleareft, and cogenteft, and by their affu- 
ming the léaft of any, feemed the eafieft to 
be vindicated from exceptions ; without troub- 
ling myfelf to anfwer objections, that ap- 
peared rather to be drawn from metaphyfi- 
cal or logical fubtilties, or to be grounded 
upotr the authority of men, than to be phyfi- 
cal ratiocinations, founded upon experience, 
or the nature of the things under debate ; 
efpecially: having, in the-propofal and confir- 
mation of the truth, fo laid the grounds, and 
intimated the ways of anfwering -what ts like 
to be-colourably objected againft it, that an 
ingenious man may well enough furnifh him- 
felf with weapons to defend the truth, out 
ofthe notions, hints, and experiments, where- 
with in this tract care has been taken to ac- 
company it. And my forbearing to profecute 
fome of the Peripatetick.controverfies any 
further than I have done, will not, I hope, 
be blamed by them, that have obferved as 
well. as I, how much thofe difputes are wont 
to-be lengthened by fuch frivolous diftinctions, 
‘as do not-deferve to be folemnly examined, 
efpecially in fuch a compendious treatife as 
ours. For an attentive reader needs not be 
much converfant with the writings of the mo- 
dern Peripateticks, about fuch fubjects, as fub- 
ftantial forms, generation, corruption, 9c. 
to take notice, that it ts their cuftom, when 
they find themfelves diftreffed by a folid argu- 
ment, to endeavour to elude it by fome piti- 
ful diftinétion or other ; which is ufually fo 
groundlefs, and fo unintelligible, or fo nuga- 
tory, or fo impertinent to the fubject, or at 
leaft fo infufficient for the purpofe it ts al- 
Jedged for, that to vouchfafe it a follicitous 
confutation, might queftiona writer’s judgment 
with intelligent readers ; who by fuch infte- 
nificant- diftinétions are fatisfied of nothing 
fo much, as that the framers of’ them had ra- 
ther fay (that which indeed amounts to) no- 
thing, than not to feem to fay fomething. 
And of fuch evaftons they may probably be 
emboldened to make ufe, by the practice of 
Ariftotle himfelf, to whom fuch obfcure and 
unfatisfactory diftinctions<aresfo.familiar, that 
T remember one of his own commentators * 
(and he one of the. moft judicious) could not 
forbear, upon a certain text of his mafter’s, 
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to complain of it, and particularly to take 
notice, that that one diftinction of afu & 
potentia runs through almoft all Ariftotle’s 
philofophy, and is imployed to fhift off thofe 
difficultiés he could not clearly explicate. 

By which neverthelefs I would not be un- 
derftood to cenfure or decry the whole Pe- 
ripatetick philofophy, much lefs to defpile 
Ariftotle himfelf ; whofe own writings give 
me fometimes caufe a little to wonder, to 
find fome abfurdities fo confidently fathered 
upon him by his fcholaftic interpreters. For 
I look upon 4riffotle as one (though but as 
one amongft many) of thofe famed ancients, 
whofe learning about Alexander’s time enno- 
bled: Greece 3 arid I readily allow him moft 
of the praifes due to great wits, excepting 
thofe, which belong to clear-headed riatura- 
lifts. And Ihere declare once for all, thae 
where in the following tract, or any other of 
my writings, I do indefinitely depreciate 4. 
viftole’s doétrine, I would be underftood to 
{peak of his phyficks, ‘or rather of the fpecu- 
lative part of them, (for his hiftorical wri- 
tings concerning animals ¥ much efteem) nor 
do I fay, that even thefe may not have their 
ufe among fcholars, and even in univerfities, 
if they be retained and ftudied with due cau- 
tions and limitations ; (of which I have elfe- 
where fpoken.) | 

Bur torefume the difcourfe; whence the 
Peripatetick diftinctions tempted me to di- 
erefss by any thing I formerly faid, I would 
not in the leaft difparage thofe excellent, 
and efpecia}ly thofe modern authors, that have 
profeffedly oppofed the Ariftotelian phyficks : 
(fuch as Lucretius, Verulam, Baffo, Des Car- 
tes and his followers, Gaffendus, the two Boots, 
Magnenus, Pemble, Helmont,) nor be thoughs 
to have made no ufe of any of theirvosita- 
tions or arguments. For though fond BF 
their books I could not procure, wher I 
had occafion to have recourfe to them; and 
though the weaknefs of my eyes difcouraged 
me from perufing thofe parts of others, that 
concerned not. sthe fubject I was treating of, 
yet I hope I have been benefited by thofe 
I have confulted, and might have been more 
fo, by the learned Gaffendus’s little, but inge- 
nrous, Syntagma Philofopbie Epicuri, if I had 
more feafonably been acquainted with it. 

But whether we have treated of the na- 
ture and origin of forms and qualities in a 
more comprehenfive way than others; whether 
we have by new and fit fimilicudes and ex- 
amples, and other means, rendred it more in- 
telligible than they have done; whether we 
have added any confiderable number of no-= 
tions and arguments, towards the compleating 
and confirming of the propofed hypothefis ; 
whether we have with reafon difmifféd argu- 
ments unfit to be relied on ; and whether we 
have propofed fome notions ‘and ‘arguments 
fo warily, as to keep them frorisbeing liable 

to 


«.* The author here meant is the inquifitive. Peripatetick Cabeus, who in one place hath thefe words: Us banc que 
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to exceptions or evafions, whereto they were 
obnoxious as others have propofed them ; whe- 
ther (I fay) we have done all or any of thefe 
in the firft or fpeculative part of this treatife, 
we willingly leave the reader to judge. But 
in the fecond or hiftorical part of it, perhaps 
he will be invited to grarir, that we have done 
that part of phyficks we have been treating 
of fome little fervice ; fince by the lovers of 
real learning, it was very much wifhed, that 
the doétrines of the new philofophy (as it ts 
called) were backed by partictilar experiments; 
the want of which I have endeavoured to fup- 
ply, by annexing fome, whofe nature and no- 
velty, I am made believe, will render them as 
well acceptable as inftructive, For though, 
that I might not anticipate what belongs to 
other papers, I did not make the laft fection 
confift of abovea decad of them, and though, 
forthe reafons intimated in the advertifements 
premifed tothem, I did not exprefly mention 
to Pyropbilus all that I could have told him 
about them; yet I have been careful fo to 
chufe them, and to Interweave hints in deli- 
vering them, thac a fagacious reader, who 
fhall have the curiofity to try them heedfully, 
and make reflections on the feveral phanomie- 
na, that in likelihood will occur tohim, will 
(if I miftake not) receive no contemptible in- 
formation, as of fome other things, fo parti- 
cularly about the nature of mixtions, (which 
I take to be one of the moft important and 
ufeful, thougt neglected and ill underftood, 
doétrines of the practical part of phyficks) and 
may probably light upon more than he expects, 
or I havé fully delivered; and perhaps too 
more than I forefaw. 

Anp though fome virtuofi, rhore conver- 
fant perhaps with things than books; prefu- 
ming the decay of the Peripatetick philofo- 
phy to be every where as great, as 1t is among 
them‘jn England, may think, that a doétrine, 
which ‘they Idok on as expiring, need not have 
been fo folicitoufly confuted ; yet thofe, that 
know how deep rooting this philofophy has 
taken (both elfewhere, and particularly) in 
thofe acadeniies, where ic has flourifhed for 
many ages, and in fome of which it is, ex- 
clufively to the mechanical philofophy, wa- 
tered and fefhced by their ftarutes or their fu- 
periours : and he, that alfo knows; how much 
more eafy fome (more fubtile than candid) 
wits find ic plauftbly to defend an error, than 
ingenuoufly to confefs it; will not wonder, 
that I fhould think, that a doctrine fo advan- 
taged, though it be too erroneous to be feared, 
is yet too confidetable to be defpifed. And 
not to queftion; whether feveral of thofe, that 
moft contemn the favourers of the Peripatetick 
hypothelis, as the later difcoveries have redu- 
ced therm to reform it, be not the leaft provi- 
ded to anfwer their arguments ; (not to que- 
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{tion this, I fay,) there are divers of our ad- 
verfaries (mifled only by education, and mo- 
rally harmilefs prejtidices) who do fo much de: 
ferve a better caufe, than that, which needs al] 
their fubtilty without being worthy of it; thar 
I fhall think more pains, than I have taken; 
very ufefully beftowed, if my arguments;and 
experiments prove fo happy, asto undective 
perfons, whofe parts, too unluckily confined 
to narrow and fruitlefs notions, would render 
them illuftrious chamipions for the truths ‘they 
are able fo fubtily to oppofe ; and who might 
queftionlefs perform confiderable things, if 
they imployed as much dexterity to expound 
the myfteries of nature, as the riddles of the 
ichoolmen, and laid out their wit and induf 
try to furmount the obfcurity of her works, 
inftead of that of Ariffotle’s. 

Tuere might be a few other particulars 
fit to be taken notice of in this preface, but 
finding, that I had already mentioned them in 
that, which I had addrefled to Pyropbilus, my 
hafte makes mie willing rather to refer the rea- 
der thither for them, than alter thar, or 
lengthen this, (which I fhould think muck 
too long already, if it were not poffible, that 


it may hereafter pfove preliminary to moré: 


papers than thefe it is now premifed to.) So 
that there rerhains but one advertifement ne- 
ceffary to be given here, namely; that where: 
as in the following notes I feveral tires fpeak 
of the author of the effay of fale-petre, as of 
a third perfon, the occafion of that was, that 
when thefe notes, and fome about particular 
qualities, were written, I had a defign to make 
two diftinét forts of annotations upon that ef: 
fay ; in the former whereof (which now comes 
forth) I affumed the perfon of a Cofpuftala- 
rian, and difcourfed at that rate. But I had 
thoughts too (in cafe God were pleafed to 


grant me life and opportunity) to take a fe:- 


cond review both of the treatife itfelf} and of 
the notes on it, and on tHat occafion to add 
what my riper thoughts and further experi- 
ence night fuggeft unto me. And that in my 
animadverfions I might with the more free- 
dom and conventency add, explain, alter, 
and even retract; as I fhould fee caufe, I 
thought it not amifs to write them, as if they 
were madeon the work of another; By which 
intirhation the reader may be affifted to guefs, 
how much I intended in the following dif- 
édurfe, (in which; as inthe prefaces belonging’ 
to it, I play the Corpufcularian) to réferve 
thyfelf the fteedom of queftioning and cor- 
re€ting, wpon the defigned review, any thing 
delivered in thefe notes ;and how much more tt 
was in them my defign to bring Pyrophilus 
experiments and queries, to illuftrate obfcure 
matters, than by hafty afferttons to dogma- 
tize about them. 
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HE origin, Pyropbilus, and nature 

of the qualities of bodies, isa fubject, 
that I have long looked upon as one 

of the moft important and ufeful, that the na- 
turalift can pitch upon for his contempla- 
tion. For the knowlege we have of the bo- 
dies without us, being for the moft part fetch- 
ed from the informations the mind receives by 
the fenfes, we fcarce know any thing elfe in 
bodies, upon whofe account they can work 
upon our fenfes, fave their qualities : for as to 
the fubftantial forms, which fome imagine 
to be in all natural bodtes, it is not half fo 


evident, that there are fuch, as it is, that the. 


wifeft of thofe, that do admit them, confefs, 
that they do not well know them *. Andas it 
is by their qualities, that bodies act immedi- 
ately upon our fenfes, fo it is by virtue of 
thofe attributes likewife, that they act upon 
ether bodies, and by:that action: prodiice in 
them, and oftentimes tn themfelves, thofe 
changes, that fomettrmes we call alterations, 
and fometimes generation or corruption, 

Amp it is chiefly by the knowledge, fuch 
asit Is, that experience (not art) hath caughe 
us, of thefe differing qualities of bodies, that 
we are enabled,. by a due application of agents 
to patients, to exercife the little empire, that 
we have either acquired or regained over the 
creatures. But I thymk not the contemplation 
of qualities more noble and yfeful, than I 
find it difficult ; for what Js wont to,be taught 
us of qualities in the {chools, js,fo fight and 
ill-grounded, that it may be doubted, whether 
they have not rather obfeured than illuftrated 
the things they fhould have explained. And 
EF was quickly difcouraged from expecting to 
Jearn,much from.them of the nature, of di- 
vers particular qualities, when I found, that, 
except fome few, which they te}] you in ge- 
neral may, be deduced (by ways they leave 
thofe to guefs at, that can,) frem thofe four 
qualities, they are pleafed to cal] the firft, 
they confefs, that the reft {pring fram thofe 
forms of bodies, whofe, particular natures 
the jydicioufeft of them acknowledge they 
cannot comprehend. And 4riffotle himfelf 
not only doth (as we thal] fee anon) give us 
of quality in genéral, (which, yet, feems far 
more eafily definalple,, than many, a.particular 
quality.) no other;than fuch a definition, as. 
is as obfcure as the thing to be déclared by 
it; but I obferve, not withoyt fome wonder, 
that.in his eight books of Phyfcks, where he 
profeffedly treats of the general affections of 
natural things, he keaves out the doétrine of 
qualities; as after him Magirus, and divers 
other writers of the’Peripatetick phyfiology, 
have done: which (by the way) I cannot but 
look upon as am omiffion, fince qualities do 
as well feem to belong to natural bedies ge- 
nerally confidered, as place, time, motion, 
ands thofe other things, which upon that ac- 
count are wont to be treated of in the general 


* Nego tibi ullam effe formam nobis notam plene & plane; noftramgue fcientiaw efeumbram in fole. 
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part of natural philofophy. The moft jn- 
genious Des Cartes has fomething concerning 
fome qualities; but though, for reafons elfe- 
where exprefftd, I have purpofely forborn to 
perufe his fyftem of philofophy, yet I find 
by turning over the leaves, that he has lefe 
moft of the other qualities untreated of ; and 
of thofe, that are more properly called fen- 
fible, he {peaks but very briefly and generally, 
rather confidering what they do upon the or- 
gans of fenfe, than what changes happen in 
the objects themfelves, to make them caufe in 
us a perception fometimes of one quality, 
and fometimes of another. Befides that his 
explications da many of them fo depend 
upon his peculiar notions (of a Mareria f{ub- 
felts, globule fecundi element:, and the like) and 
thefe, as ic became fo great a perfon, he has 
fo interwoven with the reft of his hypothefis, 
that they can feldom be made ufe of, without 
adopting his whole philofophy.  Zpicurus 
indeed, and his feholialt Lucretius, have given 
fome good hints concerning the nature of fome 
few qualities. But, befides that even thef ex- 
plications are divers of them either doubtful 
or unperfect, or both, there are many other 
qualities, which are left for others to treat of. 
And this is the fecond and main difficulty, 
which I find in jnveftigating the nature of 
qualities; namely, that whatever be to be 
thought of the general theories of Ariftotle, or 


other philofophers, concerning qualities, we 


evidently want that, upon which a theory, to 
be folid and ufeful, muft be built; J mean, an 
experimental hiftory of them. —And this we 
fo want, that except perhaps what mathema- 
tictans have done concernine founds, and the 
obfervations (rather than experiments) that 
our iluftriouns Verulam hath (in fome few 
pages) faid of. heat, in his fhort Effay de 
forma Calidi ; 1 know not any one quality, 
of which any author has yet given us an any 
thing competent *hiftory. Thefe things I 
mention to you, Pyrophilus, not at all to de- 
regate from thofe great men, whefe defign 
feems rather to have been to deliver principles 
and fummaries of philofophy, than to infift 
upon particulars; but for this .purpofe, that 
fince the nature of qualities is fo beneficial a 
fpecnlation, my Jabours may not be looked 
upon as wholly. ufelefs, though I can contri- 
bute but a little to the clearing of it; and 
that fince it is fo abftrufe a fubjeét, I may be 
pardoned, if I fometimes. mifs the mark, and 
leave divers things uncompleated ; that being 
but what fuch great philofophers have done 
before me. 

But, Pyrephilus, before I proceed to give 
you my notes upon this part of our author’s 
eflay, that you may rightly underftand my 
Intention in them, it will be requifite to give 
you three or four advertifements. 

Anp firft, whenever I fhall fpeak indefi- 
nitely of {ubftantial forms, I would always be 
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whole confeflion to the fame purpofe more are cited hereafter.) 
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underftood to except the reafonable foul, that 
is faid to inform the human body, which de- 
claration I here defire may be taken notice of 
once for all. | 

SeconpLy, Nor am I willing to treat of 
the origin of qualities in beafts; partly be- 
caufe I would not be ingaged to examine of 
what nature their fouls are, and partly be 
caufe it is dificult in moft cafes, (at leaft for 
one, that is compaffionate enough) either to 
make experiments upon living animals, or to 
judge what influence their life may have dpon 
the change of qualities produced by fuch ex- 
periments, | 

Tuirptiy, The occafion of the follow- 
ing reflections being only this, that our au- 
thor, in that part of his effay concerning falt- 
petre, whereto thefe notes refer, does briefly 
intimate fome notions about the nature and 
origin of qualities ; you muft not expeét, that 
I, whofe method leads me but to write 
fome notes upon this and fome other parts of 
this effay, fhould make folemn or elaborate 
difcourfes concerning the nature of particular 
qualities, and that I fhould fully deliver my 
own apprehenfions concerning thofe fubjeéts. 
For, as I elfewhere fuficiently intimate, that 

in thefe firft notes I write asa Corpufcularian, 
and fer down thafe things only, that feetn to 
have a tendency to illu{trate or countenance 
the notions or fancies implied in our author’s 
effay ; fol muft here tell you, that I neither 
have now the leifure, nor pretend to the fkill 
to deliver fully the hiitory, or to explicate 
particularly the nature of ‘each feveral quali- 
ty. 
: FourtTHty, But I confider, that the 
{chools have of late much amufed the world, 
with a way they have gotof referring all na- 
tural effects to certain entities, that they call 
real qualities, and accordingly attribute to 
them a nature diftinét from the modification 
of the matter they belong to, and in fome 
cafes feparable from all matter whatfoever ; 
by which means they have, as far forth as 
their doétrine is acquiefced in, made it thought 
nieedlefs or hopelefs for men to imploy their 
induftry, in fearching into the nature of par- 
ticular qualities, and their effects, As if (for 
inftance) «it,.b¢ demanded; how fhow comes 
to dazzle the eyes, they will anfwer, thar it is 
by a quality of whitenefs, that is in it, which 
makes all very white bodies produce the fame 
effect : and, if you afk what this whitenefs is, 
they will telf you no more in, fubftarice, than 
that itisa eat entity, which denominates the 
parcel of matter, to which it is joined, white ; 
and if you further inquire, what this real en- 
tity, which they call a quality,is, you will find, 
as we fhall fee anon, that they either fpeak 
of ic much after the fame rate that they do of 
their {ubftantial forms, (as indeed fome of the 
moderneft teach, that a quality affeéts the 
matter it belongs to per modam forme .fecunda- 
vig, as they fpeak) or at leaft they will not 
explicate it more intelligibly. 

Anp accordingly, if you further afk them, 
‘how white bodies in general do rather produce 
this effect of dazzling the eyes, than green or 
blue ones, inftead of being told, that the 
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former fort of bodies reflect outwards, and fo 
to the eye, far more of the incident light than 
the latter ; you fhall perchance be told, that 
if is their refpective natures fo to aét. By 
which way of difpatching difficulties, they 
take it very eafy to folve all the phanome- 
na of flature in general, bur make men think 
it impoffible to explicate almtoft any of them 
in particular, 

ANnp though the unfatisfaétorfinefs and 
barrenne{s of the fchool-philofophy have per- 
fuaded a great many learned mien, efpecially 
phyficians, to fubftitute the chymifts three 
principles, inftead of thofe of the {chools;, and 
though I have avery good ‘opinion of chy- 
miftry itfelf, as itis a practical art; yet as it 
is by chymifts pretended to contain a fyftem 
of theorical pririciplés of philofophy, I fear 
it will afford buta very little fatisfa€tion to a 
fevere inquirer into the nature of qualities, 
For befidgs that, as we fhall more particularly 
fee anon, there are many qualities, which can- 
not with any probability be déduced from a- 
ny of the three principles; thofe, that are af- 
cribed to one or other of them, cannot intel- 
hgibly be explicated, without recourfe to the 
more comprehenfive principles of the Corpuf- 
€ularian philofophy : to cell us, for inftance, 
that all folidity. proceeds from falt, only in- 
forming us, (whereit can plaufibly be pretend- 
ed) in what material principlé or ingredient 
that quality refides, not how it is produced ; 


for this doth not teach us, (for example) how 


water even in'exactly-clofed veffcls comes to 
be frozen into ice; that is, turned from a 
fluid to a folid bedy, without the acceffion of 
a faline ingredient (which I have not yet 
found pretended, efpecially glafs being held 
impervious téfalts.) Wherefore, Pyrophilus, 
I thought it might much conduce to the un- 
derftanding the nature of qualities, to fhew 
how they are generated ; and by the fame 
way, I hoped it might remove in fome mea- 
fure the obftacle, that thefe dark and narrow 
theories of, the Peripateticks and Chymitts 
may prove to the advancement of folid and- 
ufeful philofophy. Thatthen, wliich I chiefly 
gim at, is to make it prabable to you by ex- 
periments, (which J think hath not yet been 
done,) that almoft all forts of qualities, maft 
of which -have been by the fchools either left 
unexplicatéd, ar generally referred tol know 
not what incomprehenfible fubftantial fotms, 
may be produced mechanically ; I mean by 
fuch corporeal agents,as do not appear either ta 
work otherwife than by virtue of the motton, 
fize, figure, and contrivance of their own 
parts, (which attributes I call the mechanical 
affections of matter, becaufe to them men 
willingly refer the various operations of me- 
chanical engines:) or to produce the new 
qualities exhibited by thofe bodies, their acti 
on changes, by any other way, than by chang- 
ing the texture or motion, or ome other me- 
chanical affeétion of the body wrought up- 
on. Andthisif I canin any paflable mea- 
fure do, though butin a general way, in, fome 
er other of each of thefe three forts, into 
which the Peripateticks are wont to divide the 
qualities of bodies, I hope I fhall have done 
4 na 
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no ufelefs piece of fervice to natural philofo- 
phy ; partly by exciting you, and your learn- 
ed friends, to inquire after more intellsgible 
and fatisfactory ways of explicating, qualities, 
and partly by beginning fuch a collection of 
materials towards the hiftory of thofe qualli- 
ties, thatl fhall the moft largely infift on, as 
heat, colours, fluidity and firmnefs, as may 
invite you and other ingenious men to contri- 
bute alfo their experiments and obfervations 
to fo ufeful a work, and thereby lay a founda- 
tion, whereon youyand perhaps I, may fuper- 
ftruct a more diftinét and explicite theory of 
qualities, than I fhall at prefent adventure at. 
And though I know, thar fome of the things 
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my experiments tend to manifeft, may like- 
wife be confirmed by the more obvious phx- 
nomena Of nature, yet I prefume you will 
not diflike my chufing to entertain you with 
the former, (though without at all defpifing, 
or fo much as ftrictly forbearing to imploy 
the latter,) becaufe the changes of qualitics 
made by our experiments, will, for the moft 
part, be more quiek and confpicueus ; and 
the agents made ufe of to produce them, 
being of our own applying, and oftentimes 
of our own preparation, we may be there- 
by affifted the better to judge of what they 
are, and to make an. eltimate of what it is 
they do. 
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H A T, before I defcend to particulars, 

: I may; Pyropbilus, furnifh you with 
fome general apprehenfron of the 
doctrine (or rather the hypothefis) which is to 
be collated with, and to be either confirmed 
or difproved by the hiftorical truths, that will 
be delivered concerning particular qualities, 
(and forms ;} I will affume the perfon ofa 
Corpufcularian, and here, at the entrance, 
give you (in a general way) @ brief account 
of the hypothefis it felf, as #t concerns the ori- 
gin of qualities (and forms ;) and for diftinc- 
tion’s fake, I fhal comprize it in the eight 
following particulars, which, that the whole 
{cheme may be the better comprehended, and 
as it were furveyed wnder one profpect, I 
fhall do little more than barely propofe them, 
that either feem evident enough by their own 
light, or may without prefudice have divers of 
their proofs referved for proper places: in the 
following part of this treatife. And though 
there be fome other particulars, to which the 
importance of the fubjects, and the greatnefs 
ef the (almoft univerfal) prejudices, that lie 
again{t them, will oblige me immediately to 
annex (for the feafonable clearing and juftify- 
ing of them) fome annotations; yet that they 
may, as little as I can, obfcure the coherence 
of the whole difcourfe, as much of them as 


conveniently may be fhalf be included in [ } 
parathefes, 

IE. I Acree with the generality of philofo- 
phers fo far, as to allow, that there is one ca- 
tholick or univerfal matter common to all' bo- 
dies, by which I mean a fubftance extended, 
divifible, and rmpenetrable. 

II. Bor becaufe this matter being in its 
own nature but one, the diverfity we fee in 
bodies muit neceffarily arife from fomewhat 
elfe, than the matter they confift of. And 
fince we feenot, how there could beany change 
in matter, if all its (aétual or defignable) parts 
were perpetually at reft among themfelves, 
it will follow, that to difcriminate the catho- 
lrclk matter into variety of natural bodies, it 
muft have motion in fome or all its defignable 
parts: and that motion muft have various 
tendencies, that which ts in this part of the 
matter tending one way, and that which is in 
that part tending another ; as we plainly fee, 
in the univerfe or general maf$ of matter, there 
is really a great quantity of motion, and that 
varioufly determined, and that yet divers 
portions of matter are at reft. 

Tar there js-local motion in many parts 
of matter is manifeft to fenfe, but how mat- 
ter came by this motion was of old, and 1s 
ftill hotly difputed of: for the antient Corpuf- 
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ciilarian philofophers, (whofe doctrine in 
mioft other points, though not in all, we are 
the moft inclinable to,) not acknowledging 
an author of the univerfe, were thereby re- 
duced to make motion congenite to matter, 
and confequently coeval with it. But fince lo- 
eal motion, or an endeavour at it, is not in- 
cluded in the nature of matter,. which is as 
much matter whenit refts, as when it moves ; 
and fince we fee, that the fame portion of mat- 
ter may from motion be reduced to reft, and 
after it hath continued at reft, as long as o- 
ther bodies do not put it out of that ftate, 
may by external agents be fet a moving again s 
¥; who am not wont to think a, man the worfe 
naturalift for not being an atheift, fhall not 
icruple to fay with an eminent philofopher of 
old, whom I find to have propofed among 
the Greeks that opinion (for the main) that 
the excellent Des Cartes has revived amoneft 
us, that the origin of motion in matter is from 
God; and not only fo, but that thinking it 
very unfit to be believed, that matter barely 
put into motion, and then left to it felf, 
fhould cafually conftitute this beautiful and or- 
derly world: I think alfo further, that the 
wife author of things did, by eftablifhing the 
laws of motion among bodies, and by guid- 
ing the firft motions of the {mall parts of 
matter, bring them to convene after the man- 
ner requifite to compofe the world, and efpe- 
cially did contrive thofe curious and elaborate 
engines; the bodies of living creatures, en- 
dowing moft df them with a power of pro- 
pagating their fpecies. But though thefe things 
are my perfuafions, yet becaufe they are not 
neceflary to be fuppofed here, where I do not 
pretend to deliver any compleat difcourfe of 
the principles of riatural philofophy,; but only 
to touch upon fuch notions, as are requifite 
to explicate the origin of qualities and forms, 
{ fhall pafs on to what remains, as foon as I 
fave taken notice, that local motion feems to 
be indeed the principal amoneft fecon 
caufes, and the grand agent of all that hap- 
pens in nature: for though bulk, figure, reft, 
fituation, and texture do concur to the phe- 
nomena of nature, yet in comparifon of mo- 
tion they feem to be, in many Cafes, effects, 
afid in many others, little better than condi- 
tions, or requifites, Or caufes fine guibus non 
which modify the operation, that one part of 
matter by virtue of its motion hath upon a- 
nother ; as ina watch, the number, the figure, 
and coaptation of the wheels and other parts 
is requifite to the fhewing the hour, and doing 
the other things, that may be, performed by 
the watch; but till thefe parts be actually 
put into motion, all their other affections re- 
main inefficacious. And fo in a key, though 
it were too big or too little, or if its fhape 
were incongruous to that of the cavity of the 
lock, it would be unfit to be ufed as a key, 
though it were put into motion; yet let its 
bignefs and figure be never fo fit, unlefs actual 
motion intérvene, it will never lock or un- 
lock any thing, as without the like aétual 
motion, neither a knife nor razor will actual- 
ly cut, how much foever their fhape and o- 
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ther qualities may fit them todafo, And fo 
brimftone, what difpofition of parts foever it 
have to be turned into fame, would never be 
kindled, unlefs fome actual fire, or other pai- 
cel of vehemently and varioufly agitated mat- 
ter, fhould put the fulphureous corpufcles into 
a very brifk motion. 

III. Tuest two grand and moft catho- 
lic principles of bodies, matter and motion, 
being thus eftablithed, it will follow, both 
that matter muft be actually divided into 
parts, that. being the genuine effect of vari- 
oufly determined motion, and that each of the 
primitive fragments, or other diftiné& and in= 
tire maffes of matter, muft have two attributes, 
its own magnitude, or rather fize, and its 
own figure or fhape. And fince experience 
fhews us (efpecially that, which is afforded us 
by chymical operations, in many of which 
matter is divided into parts, too {mall to be 
fingly fenfible,) that this divifion of matter 
is frequently made into infenfible corpufcles 
or particles, we may conclude, that the mi- 
nuteft fragments, as well as the bigeeft maffes 
of the univerfal matter, are likewife endow- 
ed each with its peculiar bulk and fhape. 
For being a finité body, its dimenfions muft 
be terminated and meafurable: and though it 
may change its figure, yet for the fame rea- 
fon it muft neceffarily have fome figure or 
other. So that now we have found out, and 
muft admit three effential properties of each 
intire or undivided, though infenfible part 
of rhatter; namely, magnitude, (by which I 
mean not quantity in general, but.a deter- 
mined quantity, which wein englifh often- 
times call the fize of a body) fhape, and. ei- 
ther motion or reft; (for betwixt them two 
there is no mean:) the two firft of which may 
be called infeparable accidents of each diftinét 
part of matter; infeparable, becaufe being 
extended, and yet finite, it is phyfically im- 
poffible, that it fhould be devoid of fomé 
bulk or other, and fome determinate fhape 
or other ; and yet accidents, becaufe that whe- 
ther or no the fhape can by phyfical agents be 
altered, or the body fubdivided, yet mentally 
both the one and the other may be done, the 
whole effence of matter remaining undeftréyed: 

WueETHER thefe accidents may not con- 
veniently enough be called the moods or pri- 
mary. affections of bodies, to diftinguifh them 
from thofe lefs fimple qualities, (as colours, 
taftes, and odours,) that belong to bodies up- 
on their account ; or whether, with the Epi- 
cureans, they. may not be called the conjunéts 
ef the fmalleft parts of matter, I fhall not 
now ftay to confider; but one thing the mo- 
dern {chools are wont: to teach concerning ac- 
cidents, is too repugnant to our prefent doc- 
trine, to be inthis place quite omitted; name: 
ly, that there are in natural bodies {tore af 
real qualities; and other real accidents, which 
not only are no moods of matter, butare real 
entities diftinét from it, and, according to 
the doctrine of many modern {choolmen; may 
exift feparate from all matter whatfoevét. To 
clear this point a little, we muft take notice, 
that accident is among, logicians and philofo- 
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phers ufed in two feveral fenfes, for fome- 
times it is oppofed to the fourth predicable, 
(property,) and is then defined; That, 
which may be prefent or abfent without the 
deftruction of the fubjeét ; as a man may be 
fick or well, and a wall white or not white, 
and yet the one be ftill a man, the other 
a wall : and this is called in the fchools aecz- 
dens predicabile, to diftinguifh it from what 
they call accidens predicamentale, which is op- 
pofed to fubftance: for when things are divid- 
ed by logicians into ten predicaments or high- 
eft genus’s of things, fubftance making one 
of them, all the nine other are of accidents. 
find as fubftance is commonly defined to be a 
thing, that fubfifts of itfelf, and is the fubject of 
accidents, (or more plainly, a real entity or 
thing,that needs not any (created) being, that it 
may exift :) foan accident is fatd commonly to 
be id cujus effe eft ineffe, and therefore 4riftotle, 
who ufually calls fubftances fimply évte, en- 
tities, moft commonly calls accidents ¢v7@ 
Sure, entities of entities; thefe needing 
the exiftence of fome fubftance or other, 
in which they may be, as in their fubject of 
inhefion. And becaufe logicians make it the 
difcriminating note of fubftance and accident, 
that the former is a thing, that cannot be in 
another, as in its fubjeét of inhefion, it is re- 
quifite to know, that, according to them, 
that is faid to be in a fulyjeét, which hath 
thefe three conditions ; Fhat however it (1) 
be in another thing, (2) is not in # as a part, 
and (3) cannot exift feparately from the thing 
or fibje&t wherein it iss asa white wall is the 
fubject of inhefion of the whitenefs we fee in 
it, which felf-fame whitenefs, though it be not 
in the wall asa part of it, yet cannot the 
felf-fame whitenefs, according to our logi- 
cians, exift any where out of the wall, though 
many other bodies may have the like de- 

ree of whitenefs. ‘This premifed, it will 
not be hard to difcover the falfity of the lately 
mentioned fcholaftick opinion touching reat 
qualities, and accidents, their doctrine about 
which does, I confefS, appear to me to be 
either unintelligible, or manifeftly contradic- 
tious, For fpeaking in a phyfical fenfe, if 
they will not allow thefe accidents to be modes 
of matter, but entities really diftiné from it, 
and in fome cafes feparable from all matter, 
they make them indeed accidents in name, 
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but reprefent them ufder fuch a notion, as be- 
longs only to fubftances; the nature of a fub- 
ftance confifting in this, that it can fubfift of 
itfelf, without being in any thing elfe, as ina 
fubject of inhefion. So that to tell us, that a 
quality; or other accident, may fubfift with= 
out a fubjeét, is indeed, whatever they pleafe 
to call it, to allow it the true nature of fuba 
ftance ; nor will their groundlefs diftinGions 
do any more than keep them from feeming to 
contradict themfelves in words, whilfé unpré- 
pofiefied perfons fee, that they do it in effect. 
Nor could I ever find it intelligibly made 
out, what thefe real qualities may be, that 
they deny to be either matter or modes of 
matter, or immaterial fubftances, When 2 
bow! runs along or lies ftill, that motion or 
reft, or globous figure of the bowl, is not no- 
thing, and yet is not any part of the bowl ; 
whofe whole fubftance would remain, though 
it wanted which you pleafe of thefe accidents - 
and to make them real and phyfical entities, 
(for we have not here to do either with locicat 
or metaphyfical ones) is, as if, becaufe we ‘may 
confider the fame man fitting, ftanding, run- 
ning, thirfty, hungry, weary, &c¢. we fhould 
makeeach of thefea diftinét entity,as we do give 
fome of them (as hunger, wearinefs, Ge.) 
diftinét names.’ Whereas the fubject of all 
thefe qualittes is but the fame man, as he is 
confidered with circumftances, that make him 
appear different in one cafe from what he ap~ 
pears tn the other: and it may be very ufeful 
to our prefent fcope to obferve, that not only 
diverfity ef names, but even diverfity of de- 
finitions, doth not always infer a diverfity of 
phyfical entities in the fubje&, whereunto 
they are attributed. For it happens in many 
of the phyfical attributes of a body, as in 
thofe other cafes, wherein a man that is a fa- 
ther, a hufband, a mafter, a prince, €c. 
may have a peculiar definition (fuch as the 
nature of the thing wilt bear) belong unto 
him in each of thefe capacities; and yet the 
man in himfelf confidered is but the fame 
man, who, in refpect of differing capacities, 
or relations to other things, is called by dif. 
fering names, and defcribed by various defi- 
nitions, which yet (as I was faying) conclude 
not fo many real and diftin& entities in the 
perfon fo varioufly denominated, 
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of no {mall importanee towards the 

avoiding of the grand miftake, that 
hath hicherto obtained about the nature -of 
qualities, it will be worth while to illuftrate it 
a little farther. "We may ¢onfider then, that 
when Tubal-Cain, or whoever elfe were the 
{mith, that invented locks and keys, had 
made his firft lock, (for we may reafonably 
fuppofe him to have made that before the 
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key, theugh the comparifon may be made 
ufe of without that fuppofition,)} that was on- 
ly a piece of iron, contrived into fuch a 
fhape; and whem afterwards he made a key 
to that lock, that alfo in itfelf confidered was 
nothing but 2 piece of iron of fuch ade- 
terminate figure: but in regard, that thefe 
two pieces of iron might now be applied to 
one another after a certain manner, and that 
there was a congruity betwixt the wards of 
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the lock and thofe of the key, the lock and 
the key did each of ther now obtain a new 
capacity , and it became a miain part of the 
notion and defcription of a lock, that it was 
capable of beino made to lock or unlock by 
that piece of iron wecalla key, and it was 
looked upon as a peculiar faculty and power 
in the key, that it was fitted to open and fhut 
the lock; and yet by thefe new attributes there 
was not added any real or phyfical entity 
either to the lock or tothe key, each of them 
remaining indeed nothing but the fame piece 
of iron, juft fo fhaped as it was before. And 
when our fmith made other keys of differing 
bionefies, or with differing wards, though the 
firft lock was not to be opened by any of 
thofe keys, yet that indifpofition, however 
it might be confidered as a peculiar power of 
refitting this or that key, and might ferve to 
difcriminate it fufficiently from the locks 
thofe keys belonged to; was nothing new in 
the lock, or diftinét from the figure it had 
before thofe keys were made. To carry this 
comparifon a little further, let me add, that 
though one, that would have defined the firft 
Jock and the firft key, would have given them 
diftinct definitions with reference to each 
other; and yet (as I was faying) thefe defini- 
tions being given but upon the {core of cer- 
tain refpects, which the defined bodies had 
one to another, would not infer, that thefe 
two iron inftriiments did phyfically differ o- 
therwife than in the figure, fize, or contrive- 
mient of the iron, whereof each of them con 
fifted. And proportionably hereunto; I do 
hot fee; why we may not conceivé, that as to 
thofe qualities (for inftance) which we call 
fenfible, though, by virtue of acertain con- 
gruity or incongruity in point of figure or 
texture, (or other mechanical attributes) to 
our fenfories, the portions of matter they 
modify are enabled to produce various effects, 
upon whofe account we make bodies to be en- 
dowed with qualities; yetthey are not in the 
bodies; that are endowed with them, any real 
of diftinét entities,or differing from the matter 
itfelf, furnifhed with fuch a determinate big- 
nefs, fhape, of other mechanical fhodificatt- 
ons. Thus, though the modern gold{miths 
and refiners reckon amiongit the moft diftin- 
euifhing qualities of gold; by which men may 
be certain of its being true and not f{ophifti- 
cated, that it is eafily diffoluble in aqua regis; 
and that aqua fortis will not work upon it; 
yet thefe attributes are not in the gold an 

thing diftinc from its peculiar texture, nor fs 
the gold we have now of any other fatureé 
than it was tn Plimy’s time, when aqua fortis 
and aqua regis had not been found out {at 
leaft in thefe parts of the world,) and were 
utterly unknown to the Roman goldfmiths. 
And this example [ have the rather pitched 
upon, becaufe it affords me an opportunity 
to reprefent, that, unlefs we admit the doe- 
trine I have been propofing, we muft admit; 
that a body may have an almoft infinite num- 
ber of new real entities accruing to it; with- 
out the intervention of any phyfical change 
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in the body itfelf. As for exartiple, gold 
was the famie natural body immediately be- 
fore aqua regis and aqua fortis were firlt 
made, asit was inimediately after; and yet 
now it is reckoned aniongft its principal pro- 
perties, that it is diffoluble by the former of 
thofe two menftruums, and that it is not like 
other metals diffoluble or corrodible by the 
Jatter. And if one fhould invent another 
menftruum, (as pofibly I may think myfelf 
mafter of fuch a one) that will but in part 
diffolve pure gold, and change forne part of 
it into another metalline body, there will then 
arife another: new property, whereby to di- 
{tinguifh that from other mettals; and yet 
the nature of gold is not a whit other now; 
than it was before this Jaft menftruum was 
firft made. There are fome bodies not ¢a- 
thartick, nor fudorifick, with fome of which 
gold béing joined; acquiresa purgative vir- 
tue, and with others a power to procure {weat 3 
and, in a word, nature herfelf doth fometimes 
otherwife, and fometimes by chance producelo 
many things, that have new relations unto o- 
thers : and art, efpecially affifted by chymiitry, 
may, by varioufly diffipating natural bodies, or 
compounding either them or their conftituent 
parts with one another, make fuch an innume- 
rable company of new produétions, that will 
each of them have new operations either im- 
mediately upon our fenfories; or upon other bo- 
dies; whofe changes we are able to perceive,that 
no fnan can know,but that the moft familiar bo- 
dies may have multitudes of qualities, that he 
dreams not of, and a confideritig man will, 
hardly imagine, that fo numerous a croud of 
real phyfical entities can accruetoa body, whilft 
in the judgment ofall our fenfes it remains 
unchanged, and the fame, that it was before. 
To elear this a little further, we may add, 
that beaten glafs is commonly reckoned a- 
mong poifons ; and (to {kip what is mention- 
ed out of Sanéforius,; of the dyfentery procur- 
éd by the fragments of it;) I remember 
* Cardan hath a ftory, that in 2 cloifter, where 
he had a patient then like to die of torments 
in the ftomach; two other nuns had been al- 
ready killed by a diftraéted woman, that 
having cafually got free, had mixed beaten 
glafs with peas, that were eaten by thefe 
three, and divers others of the fifters (who 
yet efcaped unharmed.) Now though the 
powers of poifons be not only looked upon as 
teal qualities; but are reckoned among the 
abftrufef ones; yet this delerertous faculty, 
which is ftppofed to be a peculiar and fuper- 
added entity in the beaten glafs, is really no- 
thing diftiné& from thé glafs itfelf; (which 
though a concrete made up of thofe innocent 
ingredients; falt and afles; is yet a hard and 
ftiff body,) as it is furniffred with that deter- 
thinate bignefs, and fietre of patts, which 
have been acquired by comminution, For 
thefe glafly fragments being many; and rigid; 
and fomewhat fmall, (without yet being fo fnrall 
as duft;) and endowed with fharp points and 
cutting edges, are enabled by thefe mechani- 
cal affe€tions to pierce or wound the tender’ 
mem branes 
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membranes of the ftomach and guts, and 
cut the flender veffels, that they may meet 
with there; whereby naturally enfue great 
gripings and contorfions of the injured parts, 
and oftentimes bloody fluxes occafioned by 
the perforation of the capillary arteries; and 
the great irritation of the expulfive faculty, 
and fometimes alfo not only horrid convul- 
fions by confent of the brain and cerebellum, 
with fome of the nervous or membranous 
parts, that happen to be hurt, but alfo drop- 
fies, occafioned by the great lofs of blood 
we were juft now {peaking of. And it agrees 
very well with this conjecture, that beaten 
glafs hath divers times been obferved to have 
done no mifchief to animals; that have fwal- 
lowed it: forthere is no reafon it fhould, in 
cafe the corpufcles of the powder either 
chance to be fo fmal], as not to be fit ta wound 
the guts; which are ufually lined with a flimy 
fubftance, wherein very minute powders may 
be as it were fheathed, and by that means 
hindered from hurting the guts, (infomuch 
that a fragment of glafs with three very fharp 
corners hath been obferved to have for above 
eighteen months * Jain inoffenfive even ina 
nervous and very fenfible part of the body,) 
out of whichthey may, wich the groffer ex- 
crements of the lower belly, be harmlefly 
excluded, efpecially in fome individuals, 
whofe guts and ftomach too may be of a much 
ftronger texture, and better lined or ftuffed 
with grofs and flimy matter than thofe of o- 
thers. And accordingly we fee, that the 
fragments of faphires, cryftals, and even 
rubies, which are much harder than glafs, are 
innocently, though perhaps not very effectu- 
ally, ufed by phyficians, (and I have feveral 
times taken that without inconvenience) in 
cordial compofitions, becaufe of their being 
by grinding reduced to a powder too fubtile 
to excoriate, or grate upon the ftomach or 
euts ; and probably it was upon fome fuch ac- 
count, that that happened, which is related by 
Cardan in the fame place; namely, that 
though the three nuns we have been {peaking 
of were poifoned by the glafs, yet many o- 
thers, who eat of the other portions of the 
fame mingled peas, received no mifchief 
thereby. (Buf of this fubject more + elfe- 
where. ) 

Anp this puts me in mind to add, that 
the multiplicity of qualities, that are fome- 
times to be met with in the fame natural bo- 
dies, needs not make men reject the opinion 
we have been propofing, by perfuading them, 
that fo many differing attributes, as may be 
fometimes found in one and the fame natural 
body, cannot proceed from the bare texture 
and other mechanical affections of its matter. 
For we mutt confider each body, not barely 
as it is in itfelf, an intire and diftinét partion 
of matter, but as it is a part of the univerfe, 
and confequently placed among a great num- 
ber and variety of other bodies, upon which 
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it may act, and by which it miay be acted on 
in many ways, (or upon rhany accounts, ) each 
of which men are wont to fancy as a diftiné 
power or quality in the body, by which thofe 
actions, or in which thofe paffions are produ- 
ced. For if we thus confider things; we fhall 
net much wonder, thata portion of matter, 
that is indeed endowed but with a very few 
mechanical affections, as ftich a determinate 
texture and motion, ‘but is placed among a 
multitude of other bodies, that differ in thofe 
attributes from it and one another, fhould be 
capable of having a great number and variety 
of relations to thofe other bodies, and confe- 
quently fhould be thought to have many di- 
ftin& inherent qualities, by fuch as look upon 
thofe feveral relations or refpects it may have 
to bodies without it, as real and diftinét enti- 
ties implanted in the body itfelf. When acu- 
rious watch is going, though the fpring be 
that, which puts al] the parts into motion, yet 
we do not fancy (as an Indian or Chinefe 
would perchance do) in this fpring one facu) 
ty to move the index uniformly round the 
dial-plate, another to ftrike the hour, and 
perhaps a third to give an alarm, or fhew the 
ape of the moon, or the tides ; all the action 
of the fpring, (which is but a flexible piece 
of fteel, forcibly coiled together,) being but 
an endeavour to dilate or unbind itfelf, and 
the reft being performed by the various re- 
fpeéts it hath to the feveral bodies (that com- 
pofe the watch) among which it is placed, and 
which they have one to another. We all 
know, that the fun hath a power to harden 
clay, and foften wax, and melt butter, and 
thaw ice, and turn water into vapours, and 
make air expand itfelf in weather-glaffes, 
and contribute to blanch linen, and make 
the white fkin of the face fwarthy, and mow- 
ed grafs yellow, and ripen fruit, hatch the 
egos of filk-worms, caterpillars, and the like 
infects, and perform I know not how many 
other things, divers of which feem contrary 
effects ; and yet thefe are not diftinét powers 
or faculties inthe fun, but only the produc- 
tions of its heat, (which itfelf is but the brifk, 
and confufed local motion of the minute parts 
of abody) diverfified by the differing tex- 
tures of the body, that it chances to work up- 
on, and the condition of the other bodies, thae 
are concerned in the operation, And there- 
fore whether the fun in fome cafes have any 
influence at all diftinct from ics light and 
heat, we fee, that all thofe phenomena, we 
have thought fit to name, are producible by 
the heat of the common culinary fire duly ap- 
plied and regulated. And fo, to give an in- 
{tance of another kind, when fome years fince, 
to try fome experiments about the propaga- 
tion of motion with bodies lefs capable of be- 
ing battered by one another, than thofe, that 
have been formerly imployed, I caufed fome 
folid balls of iron fkilfully hardened and ex- 
quifitely fhaped and glazed, to be purpofely 

made 


* This memorable accident happened to a fenator of Berne, whowas cured by the experienced Fabricius Hildanus, 
that givesa long account of it to the learned Hor/fius, among whofe obfervations it is extant, (Lid. 2. Obferv. 35.) 
who afcribes the indolence of the part, whilft uncomprefled, to fome flimy juice, (familiar enough to thofe tendinous 


parts,) wherein the glaffy fragment was as it were bedded, 


+ Inthofe notes about Occult Qualities, where the deleterious faculty attributed to diamonds 1s confidered. 
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made; each of thefe polifhed balls was a {phe- 
rical looking-glafs, which, placed in the midft 
of a room, would exhibit the images of the 
objects round about it, in a very regular and 
pleafing perfpective. Ic would contract the 
image, and refleét the beams of the fun after 
a manner differing from flat and from convex 
Jooking-glaffes. It would in a neat perfpec- 
tive leffen the image of him, that looked up- 
on it, and bent it, and it would fhew, that 
image, as if it were behind the furfice, and 
within the folid fubftance of the fphere ; and 
in fome it had all thofe diftinét, and fome of 
them wonderful properties, which either an- 
cient or modern writers of catoptricks have 
demonftrated to belong to fpherical fpecula, 
as fuch: and yet the globs, furnifhed with 
all chefe properties and affections, was but the 
iron itfelf reduced by the artificer to a {phe- 
rical figure ; (for the glafs, that made it f{pe- 
cular, was not diftinét from the fuperfiial 
parts of the iron, reduced all of them to a 
phyfically equal diftance from the center.) 
And of fpecula, fpherical enough as. to 
fenfe, you may make {tore in a trice, by 
breaking a large dropof quick-filver into fe- 
veral little ones, each of which will ferve for 
objects placed pretty near it, and the {maller 
of which, (being the leaft depreffed in the 
middle by their own weight, and confequent- 
ly more perfectly globous,) may witha good 
microfcope placed in a window, afford you no 
unpleafant profpect of the neighbouring ob- 
jects ; and yet to reduce a parcel of ftagnant 
guick-filver, which will much emulate a flat 
looking-glafs, into many of thefe little {phe- 
rical fpecula, whofe properties are fo differing 
from thofe of plain ones, there intervenes 
nothing but a flight local motion, which, in 
the twinkling of an eye, changeth the figure 
of the felf-fame matter. 

1 Have faid thus much, Pyrophilus, to 
remove the miftake, that every thing men 
are wont to call a quality, muft needs be a real 
and phyfical entity, becaufe of the importance 
of the fubjeét; and yet I have omitted fome 
things, that might have been pertinently ad- 
ded, partly becaufe I may hereafter have op- 
portunity to take them in, and partly be- 
caufe I would not any farther lengthen this 
excurfion, which yet I muft not conclude, 
till I have added this fhort advertifernent. 

Tuat I have chofen cto declare what I 
mean by qualities, rather by examples, than 
definitions, partly becaufe being immediately 
or reductively the objects of fenfe, men gene- 
rally underftand pretty well what one another 
mean, when they are fpoken of : as to fay, 
that the tafte of fucha thing is faline or four, 

Vor. II. 


* Since the writing of this, 


have been as well as he unfatisfied with the Ariftotelian definition of quality : 


or that fich 2 foun! is melodio1s, flir. ‘, 0: 
jarring, (efpecially ir, when we fpeak of §..14- 
ble qualities, we add fume enumeration c° 
particular fubjetts, wherein they do the mo. 

eminently refide,) will make « manas fon 
underftoo 1, as if he thoull go aboit to g ve 

logical definitions of thofe qualities: and 
partly becanfe the notions of things are no 

yet fo well ftated and agreed on, ber that it 
is many times dificul: to affign their true ge- 
nus’s. And Ariffotle himiclt doth not only ce- 
fine accidents without fetting down ther g- 
nus, but when he comes to define quauties, he 
tells us, that quality is that, by which a thing 
is faid to be gualis ; where I would have you 
take notice, both, that in his definition he 
omits the genus, and that it is no fuch eafy 
thing to give avery good definition of qui- 
ities, fince he; that is reputed the great mafter 
of logick, where he pretends to give us one, 
doth but upon the matter define the thing by 
the fame thing: for itis fuppofed to be as 
little known what qualis is, as what quaittas 
is ; and methinks he does juft as if I fhould 
define whitenefs to be that, for which a thing 
is called white, or virtue that, forwhicha man 
is faid to be virtuous *. Befides chat, I] much 
doubt, whether his definition be not untrue as 
well as obfcure: for to the queftion, Qualis 
ves eff ? anfwer may be returned out of fome, 
if not all; of the other predicaments of ac- 
cidents : which fome of the modern logicians 
being aware of, they have endeavoured to 
falve the matter with certain cautions and li- 
mitations, which, however they may argue the 
devifers to be ingenious, do, for aught I can 
difcern, leave us {till to feek tor a right and 
intelligible definition of quality in general ; 
though to give fuch a one be probably a much 
eafier taf, than to define many qualities, chat 
may be named in particular, as faltnefs, four- 
nefs, green, blue, and many others, which 
when we hear named, every man knows what 
is meant by them, though no man (that I 
know of ) hath been able to give accurate de- 
finitions of them. — 

IV. Anp if we fhould conceive, that all 
the reft of the univerfe were annthilated, ex- 
cept any of thefe intire and undivided corpuf- 
cles, (treated of in the 3d particular forego- 
ing,) it is hard to fay what could be attribu- 
ted to it, befides matter, motion, (or reft,) 
bulk, and fhape. Whence by the way you 
may take notice, that bulk, though ufually 
taken in a comparative fenfe, is in our fenfe 
an abfolute thing, fince a body would have 
it, though there were no other in the world. 
But now there being actually in the univerfe, 
great multitudes of corpufcles mingled ili 

them- 


the author found, that fome of the eminenteft of the modern {choolmen themfelves 


concerning which (not ¢o mention Re- 


wius, a learned Proteftant annotator upon Suarez) Ariaga fays (difp. 5. fect. 2. Jubfir.) Per banc nihil explicatur ; 


nam de boc querimus, quid fit effe quale, dices babere qualitatem ; bonus circulus : 
“effe qualem eft babere qualitatem. And even the famous Jefuit Suvarex, 
icth, that it leaves the proper notion of quality as obfcure to us as before : 
fentialis videatur, quod detur per babitudinem ad efe@um formalem, 
ad nos fpectat, aeque obftura nobis manet propria ratio qualitatis.) Suarez 
metaphyfical difputations) {peaks more boldly, telling us roundly, 
atie; which makes me the more wonder, that a famous Cartefian 


gualitas eft id, quo quis fit gualis, &F 
though he endeavours to excule it, yet confef- 
(Que definitio, faith he, licet €a ratione ¢/- 
guem omnis forma effentialiter refpicit, tamen quod 
difputat, metaphy[ 42. But Hurtadus (in his 
that it is won tam definttio, quam inanis quedam 
(whom I forbear toname) fhould content him 


felf to give us fuch an infignificant or at leat {uperficial definition of quality. 
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themfelves, there arife in any diftinct portion 
of matter, which a number of them make 
up, two new accidents or events: the one 
doth more relate to each particular corpufcle 
in reference to the (really or fuppofedly) fta- 
ble bodies about it, namely its pofture ; (whe- 
ther erected, inclined, or horizontal:) and 
when two or more of fuch bodies are placed 
one by another, the manner of their being 
fo placed, as one befides another, or one be- 
hind another, may be called their order 3 as 
I rernember, Ariftotle in his Metaphyficks, 
lib. 1. cap. 4. recites this example out of the 
ancient Corpufcularians, that A and N differ 
in figure, and A N and N A inorder, Zand 
N in fituation : and indeed pofture and order 
feem both of them reducible to fituation. And 
when many corpufcles do fo convene together, 
as to compofe any diftinét body, as a ftone, 
or a metal, then from their other accidents 
(or modes,) and from thefe two laft mention- 
ed there doth emerge a certain difpofition or 
contrivance of parts inthe whole, which we 
may call the texture of ic. 

V. Anp if we fhould conceive all the reft 
of the univerfe to be annihilated, fave one 
fuch body, fuppofe a metal or a {tone, it were 
hard to fhew, that there is phyfically any 
thine more in itthan matter, and theaccidents 
we have already named. But now we are to 
confider, that there are de fadfo in the world, 
certain fenfible and rational beings, that we 
call men ; and the body of man having feve- 
ral external parts, as the eye, the ear, &e, 
each of a diftinét and peculiar texture, where- 
by it is capable to receive impreffions from the 
bodies about it, and upon that account it is 
called an organ of fenfe, we muft confider, I 
fay, that thefe fenfories may be wrought upon 
by the figure, fhape, motion, and texture of 
bodies without them after feveral ways, fome 
of thofe external bodies being fitted to affect 
the eye, others the ear, others the noftrils, 
€?c. And to thefe operations of the objects 
on the fenfories, the mind of man, which up- 
on the account of its union with the body, 
perceives them, giveth diftinct names, calling 
the one light or colour, the other found, the 
other odour, &%¢. And becaufe alfo each or- 

an of fenfe, as the eye, or the palate, may 
be itfelf differingly affected by external ob- 
jects, the mind-likewife gives the objects of 
the fame fenfe diftin&t appellations, calling 
one colour green, the other blue, and one tafte 
{weet, and another bitter, 9c. Whence men 
have been induced to frame a long catalogue 
of fuch things, ass for their relating to our 
fenfes, we call fenfible qualities ; and becaufe 
we have been converfant with them before 
we had the ufe of reafon, andthe mind of 
man is prone to conceive almoft every thing 
(nay,even privations, as blindnefs, death, &c.) 
under the notion of a true entity or fubitance, 
as itfelf is ; we liave been from our infancy 
apt to imagine, that thefe fenfible qualities 
are real beings, in the objects they denomi- 
nate, and have the faculty or power to work 
fuch and fuch things; asgravity hath a power 
to ftop the motion of a bullet fhot upwards, 
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and carry that folid globe of matter toward 
the center of the earth; whereas indeed (accord- 
ing to what we have largely fhewn above) 
there is in the body, to which thefe fenfible 
qualities are attributed, nothing of real and 
phyfical, but the fize, fhape, and motion; or 
ref{t, of its component particles, together with 
that texture of the whole, whick refults from 
their being fo contrived as they are; nor is it 
neceffary they fhould have in them any thing 
more, like to the ideas they occafion in us, 
thofe ideas being either the effects of our pre- 
judices or inconfideratenefs, or elfe to be 
fetched from the relation, that happens to be 
betwixt thofe primary accidents of the fenfible 
object, and the peculiar texture of the organ 
it affects: As when a pin, being run into my 
finger, caufeth pain, there isno diftiné qua- 
lity in the pin anfwerable to what I am apt to 
fancy pain to be, but the pin in itfelf is only 
flender, ftiff, and fharp, and by thofe quali- 
ties happens to make a folution of continuity 
in my organ of touching, upon which, by - 
reafon of the fabrick of the body, and the 
intimate union of the foul with it, there ari- 
feth that troublefome kind of perception 
which we call pain, and I fhall anon more 
particularly fhew, how much that depends up- 
on the peculiar fabrick of the body. 

VI. But here I forefee a difficulty, which 
being perhaps the chiefeft, that we fhall meet 
with againft the corpufcular hypothefis, it will 
deferve to be, before we proceed any farther, 
taken notice of. And itis this, that whereas 
we explicate colours, odours, and the like fen- 
fible qualities by a relation to our fenfes, it 
feems evident, that they have an abfolute be- 
ing irrelative to us: for fhow (fer inftance) 
would be white, and a glowing coal would be 
hot, though there were no man or any other 
animal in the world. And it is plain, that bo- 
dies do not only by their qualities work upon 
our fenfes, buc upon other, and thofe, inani- 
mate bodies; as the coal will not only heat or 
burn a man’s hand if he touch it, but would 
likewife heat wax, (even fo much as to melt 
it and make it flow,) and thaw ice into wa- 
ter, although all the men and fenfitive beings 
in the world were annihilated. To clear this 
difficulty, I have feveral things to reprefent : 
and, 

1. I Say not, that there are no other acci- 
dents in bodies than colours, odours, and the 
like ; for I have already taught, that there- 
are fimpler and more primitive affeCtions of 
matter, from which thefe fecondary qualities, 
if I may fo call them, do depend: and that 
the operations of bodies upon one another 
{pring from the fame, we fhall. fee by and by. 

2. Nordo I fay, that all qualities of bo- 
dies are directly fenfible ; but I obferve, that 
when one body works:upon another, the know- 
ledge we have of their operation proceeds ei- 
ther from fome fenfible quality, or fome more 
catholick affection of matter, as: motion, reft, 
or texture, generated or deftroyed in one of 
them ; for elfe ic.is hard to concéivé, how we 
fhall come to difcover what paffes betwixt 


them, 
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_ 3. We mutt not look upon every diffin& 
body, that works upon our fenfes, as a bare 
lump of matter of that bignefs and outward 
fhape, that it appears of ; many of them hav- 
ing their parts curioufly contrived, and moft 
of them perhaps in motion too. Nor muft 
we look upon the univerfe that furrounds us 
as upon a movelefs and undiftinguifhed heap 
of matter, but as upon a great engine, which 
having either no vacuity, or none that is confi- 
derable betwixt its parts (known to us;) the 
actions of particular bodies upon one another 
muft not be barely eftimated, as if two por- 
tions of matter of their bulk and figure were 
placed in fome imaginary fpace beyond the 
world, but as being fcituate in the world, con- 
ftituted as it now is, and confequently as hav- 
ing their action upon each other liable to be 
promoted or hindred or modified by the a¢tions 
of other bodies befides them: as ina clock, 
a {mall force applied to move the index to 
the figure of XII; will make the hammer ftrike 
often and forcibly againft the bell, and will 
make a far greater commotion among the 
wheels and weights, than a far greater force 
would do, if the texture and contrivance of 
the clock did not abundantly contribute to the 
production of fo great aneffect. And in agi- 
tating water into froth, the whitenefs would 
never be produced by that motion, were :i 
not that the fun, or other lucid body, fhin- 
ing upon that ageregate of fmall bubbles, 
enables then to reflect confiurfedly great ftore 
of little and as it were contiguous lucid ima- 
ges to the eye. And fo thegiving toa large 
metalline fpeculum a concave figure, would 
never enable it to fet wood on firé, and even 
to melt down metals readily, if the fiin-beamis, 
that in cloudlefs days do, as to fenfe, fill the 
air, were not; by the help of that concavity, 
thrown together to a point. And to fhew you 
by an eminent inftance, how various and how 
differing effects the fame action of a natural 
agent may produce, according to the feveral 
difpofitions of the bodies it works upon, do 
but confider, that in two eggs, the one pro- 
lifick, the other batren, the fenfe can per- 
haps diftinguifh before incubation no difference 
at all; and yet thefe bodies, outwardly fo 
like, do fo differ in the internal difpofitiot 
of their parts, that if they be both expofed to 
the fame degree of heat, (whether of a hen, 
or an artificial oven,) that hedt will change 
the one into a putrid and ftinking fubftance, 
and the other into a chick; furnifhed with 
great variety of organical parts of very dif- 
fering confiftences,; and curious as well as dif- 
fering textures. 

4. I1Do not deny, but that bodies may be 
faid, in a very favourable fenfe, to have 
thofe qualities we call fenfible, though tHere 
were no animals in the world: for a body in 
that cafe may differ from thofe bodies, which 
now are quité devoid of quality, in its having 
fuch a difpofition of its conftituent corpufcles, 
that in cafe it were duly applied to the fenfory 
of an animal, it would produce fuch a {fen- 
fible quality, which a body of another tex- 
ture would not: as though if there were no 


animals, there would be no fuch thing as pain, 
yet a pin may, upon the account of its figure, 
be fitted to caufe pain, in cafe it were moved 
againft a man’s finger ; whereas a bullet, ro- 
ther blunt body, moved againft it with no 
greater force, will not caufe any fuch percep- 
tion of pain. And thus fnow, though if 
there were no lucid body nor organ of fight 
inthe world, it would exhibit no colour at 
all, (for I could not find it had any in places 
exactly darkened;) yet it hatha greater difpo- 
fition than a coal or foot, to reflect ftore of 
light outwards, when the fun fhines upon 
them all three. And fo we fay, that a lute is 
in tune, whether it be actually played upon or 
no, if the ftrings be all fo duly ftretched, as 
that it would appear to be in tune, if it were 
played upon. But as if you fhould thruft a 
pin into a man’s finger, both a while before 
and after his death, chough the pin beas 
{harp at one time as at another, and maketh 
in both cafes alike a folution of continuity ; 
yet in the former cafe the action of the pin 
will produce pain, and not in the latter, be- 
caufe in this the pricked body wants the foul, 
and confequently the perceptive faculty: fo 
if there were no fenfitive beings, thofe bodies, 
that are now the objects of our fenfes, would 
be but difpofitively, if I may fo fpeak, en- 
dowed with colours, taftes, and the like ; 
and actually but only with thofe miore catho- 
lick affections of bodies; figure, miotion; 
texture, Je, 

To illuftrate this yet a little farther: fup- 
pofe a man fhould beat a drtim at fome di- 
{tance fron the mouth of a cave, conveni- 
ently fituated to return the noife he makes; 
although men will prefently conclude, that 
that cave hath an echo, and will be apt to 
fancy upon that account fome real property in 
the place, to which the echo is faid to belong ; 
and although indeed the fame noife, made in 
many other of the neighbouring places, 
would not be reflected to the ear, and confe- 
quently would manifeft thofe places to have no 
echos ; yet to {peak Sityscally of things, ths 
peculiar quality or property we fancy in the 
cave, is in it nothing elfe but the hollownefs 
of its figure, whereby it is fo difpofed, as 
when the air beats againft it; to reflect the 
motion towards the place whence that motion 
began ; and that, which paffeth on this occa- 
fion; is indeed but this, that the drum-ftick 
falling upon the drum makes a percuffion of 
the air, and puts that fuid body into an un- 
dulating motion, and the airy waves thrufting 
on one another, till they arrive at the hollow 
fuperficies of the cave, have, by reafon of 
Its refiftance and figure, their motion deter- 
mined thecontraty way ; narhely, backwards 
towards that part, where the drum was, when 
it was ftruck; So that in that, which here 
happens, there intervenes nothing but the fi- 
gure of one body, and the motion of another ; 
though if a man’s ear chance to be in the way 
of thefe motions of the air forwards and 
backwards, it gives him a perception of 
them, which he calls found. And becaufe 
thefe perceptions; which are fuppofed to ‘oe 
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ceed from the fame percuffion of the drum, 
and thereby of the air, are made at diftinct 
‘times one after another, that hollow body, 
from whence the laft found is conceived to 
come to the air, is imagined to have a pecii- 
liar faculty, upon whofe account men are 
wont to fay, that fuch a place hath an echo. 
g. Anp whereas one body doth often feem 
to produce in another divers fuch qualities, 
as we Call fenfible, which qualities therefore 
feem not to need any reference to our fenfes ; 
I confider, that when one inanimate body 
works upon another, there is nothing really 
produced by the agent in the patient, fave 
Jome local motion of its parts, or fome 
change of texture confequent upon that mo- 
tion: and fo, if the patient come to have any 
Tenfible quality, that it had not before, it ac- 
quires itupon the fame account, upon which 
other bodies have it, and it is but a confe- 
quent to this mechanical change of texture, 
that by means of its effects upon our organs 
of fenfe; we are induced to attribute. this or 
that fenfible quality to it. As in cafe a pin 
fhould chance by fome inanimate body to be 
driven againft a man’s finger, that, which the 
acent doth, is but to put a fharp and flender 
body into fuch a kind of motion; and _ that 
which the pin doth, is to pierce into a body, 
that ic meets with, not hard enough to refift 
its motion ; and fo that upon this there fhould 
enfue fuch a thing as pain, 1s buta confequent, 
that fuperadds nothing of real to the pin, that 
occafions that pain. So if a piece of tran{pa- 
rent ice be, by the falling of fome heavy 
and hard body upon it, broken intoa grofs 
powder, that looks whitifh, the falling body 
doth nothing to the ice but break it into very 
{mall fragments, lying confufedly upon one 
another ; though by reafon of the fabrick of 
the world, and of our eyes, there doth in the 
day-time upon this comminution enfue fuch a 
kind of copious reflection of the incident light 
to our eyes, as we call whitenefs. And when 
the fun, by thawing this broken ice, deftroys 
the whitenefs of that portion of matter, and 
makes it become diaphanous, which it was 
not before, it doth no more than alter the 
texture of the component parts, by putting them 
into motion, and thereby into a new order ; 
in which, by reafon of the difpofition of the 
ores intercepted betwixt them, they reflect 
but few of the incident beams of light, and 
tranfmit moft of them. Thus when with a 
burnifher you polifh a rough piece of filver, 
that which is really done, is but the depreffion 
of the little protuberant parts into one level 
with the reft of the fuperficies ; though upon 
this mechanical change of the texture of the 
fuperficial parts, we men fay, that it hath 
loft the quality of roughnefs, and acquired 
that of fmoothnefs ; becaufe that, whereas be- 
fore the little exftancies by their figure refift- 
ed a little the motion of our fingers, and grat- 
ed upon them a little, our fingers now meet 
with no fuch offenfive refiftance. It is true, 
that the fire doth thaw ice, and alfo both 
make wax flow, and enable itto burn a man’s 
hand ; and yet this doth not neceffarily argue 


An Excursion about the relative 


in it any inherent quality of heat, diftiné 
from the power it hath of putting the fmall 
parts of the wax into fuch a motion, as that 
their agitation furmounts their cohefion ; 
which motion, together with their gravity, 
is enough to make them pro tempore conttie 
tute a fluid body; and aqua fortis, without 
any (fenfible) heat, will make camphire caft 
on it affume the form of a liquor diftiné 
from it; as I have tried, that a ftrong fire 
will alfo make camphire fluid: not to add, 
that I know a liquor into which certain bodies 
being put, when both itfelf (as well as they) 
is actually cold, (and confequently when you 
would not fufpect it of an actual inherent 
heat) will not only fpeedily diffipate many 
of their parts into fmoke, but leave the reft 
black, and burnt almoft like a coal. So that 
though we fuppofe the fire to do no more than 
varioufly and brifkly to agitate the infenfible 
parts of the wax, that may fuffice to make us 
think the wax endowed with a quality ef heat: 
becaufe if fuch an agitation be greater than 
that of the fpirit, and other parts of our or- 
gans of touching, that is enough to produce 
in us that fenfation we call heat; which ts fo 
much a relative to the fenfory which appre- 
hends it, that we fee, that the fame luke- 
warm water, that is, whofe corpufcles are 
moderately agitated by the fire, will appear 
hot to one of a mian’s hands, if that be very 
cold, and cold to the other, in cafe it be very 
hot, though both of them be the fame man’s 
hands. To be fhort, if we fancy any two of 
the bodies about us; as a ftone, a metal, &e. 
to have nothing at all to do with any other 
body in the univerfe, it is not eafy to con- 
ceive either how one can act upon the other, 
but by local motion (of the whole body, or 
its corporeal efHuvia 3) or how by motion it 
can do any more than put the parts of the o- 
ther body into motion too, and thereby pro- 
duce in them a change of fituation and texture, 
or of fome other of its mechanical affections : 
though this (paffive) body being placed a- 
mong other bodies in a world conftituted as 
ours now is, and being brought to act upon 
the moft curioufly contrived fenfories of ani- 
mals, may upon both thefe accounts exhibic 
many differing fenfible phaznomena; which 
however we look upon them as diftinct qua- 
lities, are confequently but the effects of the 
often mentioned catholick affections of matter, 
and deducible from the fize, fhape, motion 
(or reft,) pofture, order, and the refulting 
texture of the infenfible parts of bodies. And 
therefore though, for fhortnefs of fpeech, I 
fhall not fcruple to make ufe of the word qua- 
lities, fince itis already fo generally received, 
he I would be underftood to mean them ina 
enfe fuitable to the doctrine above delivered. 

As if I fhould fay, that roughnefs is apt to 
grate and offend the fkin, I fhould mean, 
that a file or other body, by having upon its 
furface a multitude of little hard and exftant 
parts, and of an angular or fharp ‘figure, is 
qualified to work the mentioned effect: and 
fo if I fhould fay, that heat melts metals, I 
fhould mean, that this fufién is — 
| re, 
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fire, or fome other body, which, by the va- 
tious and vehement motion of its infenfible 
parts, does to us appear hot. And hence, 
(by the way,) I prefume you will eafily guefs 
at what I think of the controverfy fo hotly 
difputed of Jare betwixt two parties of leariied 
men, whereof the one would Have all acci- 
dentsto work only in virtue of the matter they 
refide in, and the other would have the 
matter to act only in virtue of its accidents: 
for confidering, that on the one fide, the qua- 
lities we here fpeak of, do fo depend upon 
matter, that they cannot fo much as have a 
being but in and by it ; and on the other fide, 
if all matter were but quite devoid of motion,’ 
(to name now no other accidents,) I do not 
readily conceivé, how it could operate at all's 
IT think it is fafeft to conclude, that neither 
matter, nor qualities apart, but both of them 
conjointly do-perform what we fee done by 
bodies to one another, according to the doc- 
trine of qualities juft now delivered. 


Of the Nature of a Form. 

“JE may now advance fomewhat 
Y further, and confider, that men 
having taken notice, that certain confpicuous 
accidents were to be found affociated in fome 
bodies, and other conventions of accidents in 
other bodies, they did for con¥eniency, and 
for the more expeditious expreffion of their 
conceptions, agree to diftinguifh them into 
feveral forts, which they call genders or fpeciess 
according as they referred thern either up- 
wards to a more comprehenfive fort of bodies, 
or downward to a narrower fpecies, or to in- 
dividuals ; as, obferving many bodies to a- 
gree in being fufible, malleable; heavy, and 
the like, they gave to that fort of body the 
name of metal, which is a genus in reference 
to gold, filver, lead, and but a {pecies in re- 
ference to that fort of mixed bodies they call 
fofilia: this fuperiour genus comprehending 
both metals, ftones, and divers: other concre- 
tions, though itfelf be but a fpectes in refpect 
of mixed bodies. Now when any body is re- 
ferred to any. particular fpecies (as of a metal, 
a ftone, or the like) becaufe men have for 
their convenience agreed to fignify all the ef- 
fentials requifite to conftitute fuch a body by 
one name; moft of the writers of phyficks 
have been apt to think, that befides the com- 
mon matter of all bodies; thefe is but ohe 
thing, that difcriminates it from Other kinds, 
and makes ic what it is; and this, for brevi- 
ty’s fake, they call a form: which becaufe all 
the qualities and. other accidents of the body 
muft depend on it, they alfo imagine to be a 
very fubftance, and indeed a kind of foul, 
which, united to -the grofs matter, compofes 
with it a natural bady, aad acts in it by the fe- 
veral qualities to: be found therein, which men 
are wont to afcribe to the ‘creature. fo compo- 
fed. But as to this affair I obferve, that if 
(for inftance) .you afk a man what gold ‘is, if 
he capnot fhew you a piece of .gold, .and tell 
you, this is gold, he will defcribe it‘to you as 
apady, thats extremely ponderpus, very mal- 
able a al fufible.and yet fixed in the 
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fire, and of a yellowifh colour; and if you 
offer to put off to him a piece of brafsfora - 
piece of gold, he will prefently refufe it, and 
(if he underftand metals) tell you, that though 
your brafs be coloured like it, it is not fo 
heavy; nor fo malleable; neither will. mt like 
gold refift the urmoft brunt of the fire, or re- 
fift aqua fortis. And if you afk mien; what they 
mean by a ruby, or nitre, ora pearl, they 
will ftill make you fuch -anfwers, that you 
may clearly perceive, that whatever men talk 
in theory of fubftantial forms, yet that, upon 
whofe account they really diftinguifh any one 
body from others, and refer it to this or that’ 
{pecies of bodies, is nothing but an ageoregate 
or convention of fuch accfdents, as mo{t men 
do by a kind of agreement (for the thing is 
more arbitrary than we are-aware of). think 
neceflary of fufficient to make a portion of 
the univerfal matter belong to'this or that de- 
terminate genus or {pecies of natural bodies. 
And therefore notonly the générality of chy- 
mifts; but divers philofophers, and, what ig 
more, fome fchoolmen themfetves, maintain 
itto be poffible-to tranfinute thie ignobler me- 
tals into gold ; which argues; that if a man 
could bring any parcel of matter to be yellow; 
and malleable and ponderous, and fixed in the 
fire, and upon the teft, and indiffoluble in a- 
qua fortis, and in fome to have a concurrence 
of all thofe accidents, by which men try true 
gold from falfe, they would take it for true 
gold without fcruple. Atid in this cafe the 
generality of mankind would ledve the fchool- 
doctors to difpute, whether being a factitious 
body, (as made by the chyniift’s art) it have 
the fubftantial form of gold, and would upon 
the account of the convention of the frefhly 
mentioned accidents, let it pafs current a: 
mongft them, notwithftanding moft mens 
oreater care not to be deceived in a matter of 
this nature than in any other. And indeed 
fince to every determinate fpecies of bodies 
there doth belong more than one quality, and 
for the moft part a concurrence of many is 
fo effential to that fort of bodies, that the 
want of any one of them is fufficient to ex- 
clude it from belonging to that fpecies; there 
needs no more to difcriminate fufficiently any 
one kind of bodies from all the bodies in 
the world, that are not. of that kind; as the 
chymifts luna fixa; which they tell us wants 
not the weight, the malleablenefs, nor the 
fixednefs, nor any other property of gold, 
except the yellownefs, (which makes them 
call 1t white gold) would by reafon of thar 
want of colour be eafily known from true 
gold. And you will not wonder at this, if 
you confider, that though fpheres and paralle- 
lopipedons differ but in fhape, yet this differ- 
ence alone ts the ground of fo fmany others, 
that Euclid, and other geomietricians have 
demonttrated I know not how many proper- 
ties of the one, which do no way belong to 
the other; and * Ariftotle himfelf fomewhere 
tells us, thata fphere is compofed of brafs:and 
roundnefs, And I fuppofe it would be thought 
a man’s.own fault, if he could not-diftinguith 
a needle from:a. file, or a key from a pair of 
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{ciffors, though thefe being all made of iron, 
and differing but in bignefs and fhape, are 
lefs remarkably diverfe than natural bodies, 
the moft parr of which differ from each o- 
ther in far more accidents than two. Nor 
need we think, that qualities. being but acci- 
dents, they cannot be effential toa natural bo- 
dy 3 for accident, as I formerly noted, is 
fometimes oppoled to fubftance, and fome- 
times to effence. And though an accident 
cannot be but accidental to matter, as it is a 
{fubftantial thing, yet it may be effential to 
this or that particular body: as in Ariftotle’s 
newly mentioned example, though roundnefs 
is but accidental to brafs, yet it is effential to 
a brazen fphere; becaufe, though the brafs 
were devoid of roundnefs, (as if it were cu- 
bical, or of any other figure,) it would {till be 
a corporeal fubftance, yet without that round- 
nefsit could not beafphere. Wherefore fince an 
ageregate or convention of qualities is enough 
to make the portion of matter it is found in 
what it is, and denominate it of this or that 
determinate fort of bodies; and fiance thofe 
qualities, as we have feen already, do them- 
felves proceed from thofe more primary and 
catholick affections of matter, bulk, fhape, 
motion or reft, and the texture thence. refult- 
ing, why may we not fay, that the form of a 
body being made up of thofe qualities united 
in one fubject, doth likewife confift in fuch a 
convention of thofe newly named mechanical 
affections of matter, as is neceflary to confti- 
tute a body of that determinate kind, And 
fo, though I fhall for brevity’s fake retain 
the word form, yet I would be underftood to 
mean by it, not a real fubftance diftinct from 
matter, but only the matter itfelf of a natutal 
body, confidered with its peculiar manner of 
exiftence ; which I think may not inconveni- 
ently be called either its fpecifical or its deno- 
minating ftate, or its effential modification, 
or, if you would have me exprefs it in one 
word, its ftamp. For fuch a convention of 
accidents is fufficient to perform the offices, 
that are neceffarily required in what men call 
a form, fince it makes the body fuch as it is, 
making it appertain to this or that determinate 
fpecies of bodies, and difcriminating it from 
all other fpecies of bodies whatfoever: As for 
inftance, ponderoufnefs, ductility, fixednefs, 
yellawnefs, and fome other qualities concur- 
ring ina portion of matter, do with it confti- 
tute gold; and making it belong to that {pe- 
cies we call metals, and to that fort of metals 
we call gold, do both denominate and difcri- 
minate it from ftones, falts,; marchafites; and 
all other forts of bodies, that are not metals, 
and from filver, brafs; copper, and all me- 
tals except gold. And whereas it is faid by 
fome, that the form alfo of a body ought to 
be the principle of its operations we {hall 
hereafter confider in what fenfe that is to be 
admitted or rejected 3 in the mean time it may 
fuffice us, that even in the vulgar philofophy 
it is acknowledged, that natural things for 
the moft part operate by their qualities, as 
fnow dazles the eyes by its whitenefs, and wa- 
ter fcattered into drops of rain falls from the 
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clouds upon the account of its gravity. Td 
which I fhall add, that how great the power 
may be, which a body may exercife by vir- 
tue of a fingle quality, may appear by the 
various and oftentimes prodigioug effects; 
which fire produces by its heat, when there- 
by it melts metals, calcines ftones, deftroys 
whole woods and cities, &?¢. And if feveral 
active qualitiés convene in one body, (as that 
which in our hypothefis is meant by form; 
ufually comprifes feveral of them,) what creat 
things may be thereby performed, may be 
fomewhat gueffed at by the ftrange things we 
fee done by fome engines, which, being as 
engines, undoubtedly devoid of fubftantial 
forms, muft do thofe ftrange things they are 
admired for, by virtue of thofe accidents, the 
fhape, fize, motion, and contrivance of their 
parts. Not to mention, that in or hypothe: 
fis, befides thofe operations, that proceed from 
the effential modification of the matter, as 
the body (compofed of matter and neceflary 
accidents) is confidered per modum unius, as 
One intire corporeal agent; it may in divers 
cafes have other operations, upon the account 
of thofe particular corpufcles, which though 
they concur to compofe it, and are, in rete- 
rence to the whole, confidered but as its parts; 
may yet retain their own particular nature, 
and divers of the peculiar qualities: as in a 
watch, befides thofe things, which the watch 
performs as fuch, the feveral parts, whereof 
it confifts as the fpring, the wheels, the 
{tring, the pins, €#c. may have each of thens 
its peculiar bulk, fhape, and other attributes, 
upon the account of one or more of which 
the wheel or {pring, &c. may do other thincs 
than what it doth, as merely a conftiruent part 
of the watch. And fo in the milk of a nurfe; 
that hath fome hours before taken a potion, 
though the corpufcles of the purging medi- 
cine appear not to fenfe diftiné& from the other 
parts of the milk, which in far greater num- 
bers concur with them to conftitute thar 
white liquor; yet thefe purgative particles, 
that feem to be but part of the matter where- 
of the millc confifts, do yet fo retain their 
own nature and qualities, that being fucked 
in with the reft by the infant, they quickly 
difcriminate and difcover themf{elves by pure- 
ing him. But of this fubjec more hereafter. 
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VIl. T now remains, that we declare, 
what, according to the tenor of 

our hypothefis, is to be meant by generation, 
corruption, and alteration ; (three names, that 
have very much puzzled and divided philo- 
fophers.) In order hereunto we may eonfider, 
1, THAT there ate in the world great ftore 
of particles of matter, each of which is too 
{mall to be, whilft fingle, fenfible; and be- 
ing intire or undivided, muft needs both have 
Its determinate fhape, and be very folid. In- 
fomuch, that though it be mentally, and by 
divine omnipotence divifible, yet by reafon 
of its fmallnefs and folidiey, nature doth 
{carce ever actually divide it ; and thefe may in 
this fenfe be called minima or prima naturalia. 
2. THat 


Hosted by GOOLE 


j 


Nature of PuysitcaL QuaLitigs. 451 


2, [TH arvr there a ae aes 
Coraniiles, “aniciieke 2 gk piel ak of changes, and new qualities in the body the 
tion of feveral edad shee ade coali- compofe ; for not only motion m 
ie ral of the former minima natura- much} even wheh it mak ay perfor 
ua, and whofe bulk is fo fmiall, and their teration in it Se rg ab Wiad 
adhefion fo clofe and ftrict, thateach of thefe (as when it is Blois Nghe apt NLU motion, 
little primitive concretions or clufters (if I anew name; mit ae bellows) acquires 
may focall them) of particles is fingly below touch a ears fi 3 st waibtbds oe he 
the difcernmient of fenfe, and though not ab- fo fnisce Into Sats, ee ahtlletg 
folutely indivifible by nature into the prima _ brifltly ribied:a aint. abe ied 
maceinya: that compofed it, or perhaps into hath its fmall sai {Gl atita ist O 
Pa er little fragments, yet, for the reafons hot to our fenfe: but his tea, as Co appear 
refhly intimated; they very rarel : Dut this motion oftentimes 
y very rarely happen to makes vifible alrerar : 
be actually diffolved or broken; but remain body into which et tis Paka el 
intire in great variety of fenfible bodies, and: the moved parts ae Gullo ae 
under various forms or difeuifes. As, not to motion, or fomewh ‘ f Netiethieae “ap 
to repeat what we lately mentioned, of the fome parts; that b f Aegis 
undeftroyed purging corpufel ik $ ‘can: were betore either at reft, or 
purging corpufcles of milk} we otherwife moved, and oftenti 
fee, that tven grofier and ed, and oftentimes the fame 
g more compounded moved parts do thereby either dibjoi 3 
corpufcles may have fuch a permanent tex- fome of the corptfcles th ai ples break 
ture: for quickfilver; for inftance, may be thereby change Rac side fs againit, and 
turned into a red powder fora fufibleand mal- and either drive fome of h eG ape 
leable body, or a fugitive fmoke, anddifeuif- the body, ard perhaps ees aus out of 
ed I know not how many other ways; and yet their places; or ain affoci ‘ = ah aad Ae 
remain true and recoverable mercury. And others. Whence it ufu lly f to Aad atl 
thefe are, as it were, the feedsor immediate texture is for a while al te aot qs aie 
principles of gnany forts of natural bodies, very ftable and sensitabeenty Fs ee be 
as earth, water, falt, Sc. and thofe fingly very much alrered; and f biilticciadiane 
infenfible; become capable, when united, to pores or little save etl pecially in that the 
affect the fenfe: as I have tried, that if good the component particles i eg betwixt 
camphire be kept a while in pure fpirit of bignefs, or igure, or both ma i ce ee 
wine, ft will thereby be reduced into fuch to be commenfurate to th edhe is et 
little parts; as totally to difappear in the liquor, Were fit for them bef € corpufcles that 
Without making it look lefs cl iy : mie’ and becortie com- 
git Ss clear than fair menfurate to fuch corpifcles of oth 
water; and yet, if into this mixture’ you 4nd fhapés; as till thei were AS 
ur a competent quantity of water, in a to them. Thus we fee; “yr seal lal 
moment the fcattered corpufcles of the cam- lofing the wonted agitation aie ter, by 
phire will, by reuniting themfelves, be- May acquire the firmnefs and bri a ht 
come white, and confequently vifible, as be- find in ice; and lofe much of rite enefg we 
fore their difperfion. rency it had whilft it was wii a A Hae 
3. THAT as well each of the minima na- 10, by very hard rubbin aetig ade aT" 
turalia, as each of the primary clufters a- finous wood againft tl maetieereke ee 
above mentioned, having its own detertni- make them throw out divers sain hs may 
nate bulk and fhape, when thefe come toad- parts into fteamis and vifible fmoke; oe oofer 
here to one another, it muft always happen, if the attrition be duly continued; 5 a may, 
that the fize, and often; that the figure of commotion of the parts fo chan 2 a e that 
the corpufcle compofed by their juxta-pofi- of the whole; as afterwards to ei seta 
tion and cohefion, will be changed: and not ficial parts into a kind of co i Aad hte 
feldom too, the motion either of the one, or miulk, efpecially in hot erenttter) 1 thus 
the other, or both, will received new tenden- inteftine, though languid eueie SF iia 
cy, or be altered as to its velocity or other- be ina fhort time turned Na hi Its parts; 
wife: and the like will happen; when the of liquor than milk; and ited eats: ue 
corpufcles, that compofea clufterof particles, this (Jaft named) will by being sareh, ate 
are disjoined, or any thing of the little mafs tated in a churn; be eter lin Re rhs a haere 
is broken off. And whether any thing of into that indiueeegaah coMaie Eres rter Sls 
matter be added to a corpufcle, or taker butter; and into thin, fluid: and y we Be 
from it in either cafe, (as we juft now inti. ter-milk. And thus (to difpat By: the 
mated,) the fize of it muft neceffatily be al- bruifing of fruit; che texture cee f “f ; 
tered, and for the moft part the figure will be changed, that, as we fee seficBlaclf ik y lo 
{o too, whereby it will both acquire a con- ples, the brvifed part foon bsthiet a poke 
he to the pores of fome bodies, (and per- another nature than the found part; the one 
haps fome of our fenfories,) and become in- differing from the other both in colour; tatte, 
congrnous to thofe of others; and confequent- {mell, and conliftence. So that (as te mate 
ly be qualified, as I fhall more fully fhewyou already inculcated) Jocal motion hath. of all 
hereafter, to operate on divers occafions; other affections of matter, the greateft jintereft 
much otherwife chan it was fitted todo before. inthe altering and modifying of it ; fince it 
4. TuaT when many of thefe infenfible is not only the grand agent or efficient an 
corpufcles come to be affociated into one vi- f{econd caufes, but is alfo oftentimes Bae of 
fible body, if many or moft of them be put the principal things that conftitutes the f iy 
tO motion, from what caufe foever the mo- of bodies. As when two {fticks are fet Es “ft 
tion proceeds, that itfelf may produce great by long and vehement attfition, local motion 
ig 
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is not only that, which kindles the wood, and 
fo as an efficient produces the fire, but is 
that, which principally concurs to give the 
produced ftream of fhining matter, the name 
and nature of flame: and fo it concurs alfo 
to conttitute all fluid bodies, 

g. Anp that fince we have formerly feen, 
that itis from the fize, fhape, and motion of 
the {mall parts of matter, and the texture 
that refults from the manner of their being 
difpofed in any one body, that the colour, 
odour, tafte, and other qualities of that bo- 
dy are to be derived, it will be eafy for us 
to recollect, that fuch changes cannot hap- 
pen in a portion of matter, without fo much 
varying the nature of it, that we need not de- 
ride the antient atomifts, for attempting to 
deduce the generation and corruption of bo- 
dies from the famed ovynpioss % Dron pLo1sy the 
convention and diffolution, and the alterations 
of them, from the tranfpofition of their 
(fuppofed) atoms. For though indeed nature 
is wont in the changes fhe makes among 
things corporeal, to imploy all the three ways, 
as well in alterations as generations and cor- 
ruptions ; yet if they only meant, as pro- 
bably enough they did, that of the three 
ways propofed, the firft was wont to be the 
principal in the generation of bodies, the fe- 
cond in the corruption, and the third in their 
alterations ; I fhall not much oppofe this doc- 
trine : though I take the local motion or tranf{- 
pofition of parts in the fame portion.of mat- 
ter to bear a great ftroke as well in reference 
to generation and corruption, as to alteration: 
as we fee when milk or flefh, or fruit, with- 
out any remarkable addition or lofs of parts, 
turns into maggots, or other infects ; and as 
we may more confpicuoufly obferve in the 
precipitation of mercury, without addition, 
in the vitrification of metals, and other chy- 
mical experiments to be hereafter mentioned. 

Thefe things premifed, it will not now be 
difficult to comprife in few words fuch a doc- 
trine, touching the generation, corruption, 
and alteration of bodies, as is fuitable to our 
hypothefis and the former difcourfe. For if 
in a parcel of matter there happen to be pro- 
duced (it imports not much how) a concur- 
rence of all thofe accidents, (whether thofe 
only or more) that men by tacit agreement 
have thought neceffary and fufficient to con- 
ititute any one determinate fpecies of things 
corporeal, then we fay, that a body belonging 
to that {pecies, as fuppofe a ftone, or a me- 
tal, is generated or produced de novo. Not 
that there is really any thing of fubftantial 
produced, but that thofe partsof matter, that 
did indeed before preexift, but were either 
{cattered and fhared among other bodies, or 
at leaft otherwife difpofed of, are now 
brought together, and difpofed of after the 
manner requifite, to entitle the body, that re- 
fults from them, to a new denomination, and 
make it appertain to fuch a determinate fpe- 
cies of natural bodies, fo that no new fub- 
ftance is in generation produced, but only 
that, which was preexiftent, obtains a new 
modification, or manner of exiftence. Thus 


5 


An Excursion about the relative 


when the fpring, and wheels, and-ftring, and 
balance, and index, &@¢. neceffary to a watch, 
which lay before icattered, fome in one part, 
fome in another of the artificer’s fhop, are 
firft fet together in the order requifite to 
make fuch an engine, to fhew how the time 
paffes, a watch is faid to be made: not that 
any of the mentioned material parts is pro- 
duced de zovo, but that tll then the divided 
matter was not fo contrived and put together, 
as was requifite to conftitute fuch a thing as 
we call a watch. And fo when fand and 
afhes are well melted together, and fuffered 
to cool, there is generated by the colliqua- 
tion that fort of concretion we call glafs, 
though it be evident, that its ingredients 
were both preexiftent, ard do but by their 
affociation obtain a new manner of exifting 
together. And fo when, by the churning of 
cream, butter and butter-milk are generated, 
we find not any thing fubftantial produced de 
novo in either of them, but only that che 
ferum, and the fat corpufcles, being put into 
local motion, do by their frequent occurfions 
extricate themfelves from each other, and af- 
fociate themfelves in the new manner, requi- 
fite to confticute the bodies, whofe names are 
eiven them. 

Anp as a body is faid to be generated, 
when it firft appears clothed with all thofe 
qualities, upon whofe account men have 
been pleafed to call fome bodies ftones; o- 
thers, metals; others, falts, &?¢. fo when a 
body comes to lofe all or any of thofe acci- 
dents, that are effential, and neceffary to the 
conftituting of fuch a body, it is then faid to 
be corrupted or deftroyed, and is no more a 
body of that kind, but lofes its title to its 
former denomination. Not that any thing 
corporeal or fubftantial perifhes in this change, 
but only that the effential modification of the 
matter is deftroyed: and though the body be 
till a body, (no natural agent being able to 
annihilate matter,) yet it is no longer fuch a 
body, as it was before, but perifheth in the 
capacity of abody of that kind. Thus, ifa 
ftone, falling upon a watch, break-ic to 
pieces, as, when the watch was made, there 
was no new fubftance produced, all the mate- 
rial parts (as the fteel, brafs, ftring, &c.) 
being praexiftent fomewhere or other, (as in 
iron and copper mines in the bellies of thofe 
animals, of whofe guts men ufe to make 
ftrings;) fo not the leaft part of the fubftance 
of the watch is loft, but only difplaced and 
fcattered; and yet that portion of matter 
ceafes to be a watch, as it was before. And 
fo (torefume our late example) when cream 
is by churning turned into butter, and a fe- 
rous liquor, the parts of the milk remain af- 
fociated into thofe new bodies, but the white 
liquor perifheth in the capacity of milk. And 
fo when ice comes to be thawed _ in exaétly- 
clofed veffels, though the corruption be pro- 
duced only (for aught appears) by intredu- 
cing a new motion and difpofition into the 
parts of the frozen water, yet it thereupon 
ceafes to be ice, however it be as much water, 
and confequently as much a body, as before it 
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was frozen or thawed. Thefe, and the like 
examples, may teach us rightly to underftand 
that common axiom of naturalifts, Corrup- 
tio unius eft generatio alterius; Fé contra: 
for fince it is acknowledged on all hands, 
that matter cannot be annihilated, and fince 
it appears by what we have faid above, 
that there are fome properties, namely, 
fize, fhape, motion, (or, in its abfence, 
reft,) that are infeparable from the actual 
parts of matter ; and fince alfo the coali- 
tion of any competent number of thefe 
parts is fufficient to conftitute a natural body, 
endowed with divers fenfible qualities, it can 
{carce be otherwife, but that the fame agents, 
that fhatter the frame, or deftroy the texture 
of one body, will by fhuffling them together, 
and difpofing them after a new manner, bring 
them to conftitute fome new fort of bodies: 
as the fame thing, that by burning deftroys 
wood, turns it into flame, foot, and afhes. 
Only I doubt, whether the axiom do generally 
hold true, if it be meant, that every corrup- 
tion muft end in the generation of a body 
belonging to fome particular fpecies of things, 
unlefs we take powders and fluid bodies inde- 
finitely for fpecies of natural bodies ; fince it 
is plain, there are multitudes of vegetables, 
and other concretions, which, when they 
rot, do not, as fome others do, turn into 
werms, but either into fome flimy or watery 
fubftance, or elfe (which is the moft ufual) 
they crumble into a kind of duft or powder, 
which, though looked upon as being the 
earth, into which rotten bodies are at length 
refolved, is very far from being of an ele- 
mentary nature, but as yet a compounded 
body, retaining fome, if not many qualities, 
which often makes the duft of one fort of 
plant or animal differ much from that of ano- 
ther. And this will fupply me with this ar- 
eument ad hominem, viz. That fince in thofe 
violent corruptions of bodies, that are made 
by outward agents, fhattering them into 
pieces, if the axiom hold true, the new bodies 
emergent upon the diffolution of the former, 
muft be really natural bodies, as (indeed di- 
vers of the moderns hold them to be,) and 
generated according to the courfe of nature; 
as when wood is deftroyed by fire, and turned 
partly into flame, partly into foot, partly 
into coals, and partly into afhes, I hope we 
may be allowed to conclude, that thofe chy- 
mical productions, which fo many would 
have to be but factitious bodies, are natural 
ones, and regularly generated. For it being 
the fame agent, the fire, that operates upon 
bodies, whether they be expofed to it in 
clofe glaffes, or in chimneys, I fee no fuffici- 
ent reafon, why the chymical oils, and vola- 
tile falts, and other things, which Spagyrites 
obtain from mixed bodies, fhould not be ac- 
counted natural bodies, as well as the foot 
and afhes, and charcoal, that by the fame 
fire are obtained from kindled wood. 

Bur before we pafs away from the men- 
tion of the corruption of bodies, I muft take 
fome notice of what is called their putrefaéti- 
on. This is but a peculiar kind of corrup- 
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tion, wrought flowly (whereby it may be 
diftinguifhed from deftruction by fire, and 
other nimble agents) in bodies: it happens 
to them for the moft part by means of the 
air, or fome other ambient fluid, which by 
penetrating into the pores of the body, and 
by Hs agitation in them doth ufually call 
out fome of the more agile and lefs intangled 
parts of the body, and doth almoft ever 
loofen and diflocate the parts in general, and 
thereby fo change the texture, and perhaps 
too the figure of the corpufcles, that compofe 
it, that the body, thus changed, acquires 
qualities unfuitable to its former nature, and 
for the moft part offenfive to our fenfes, e- 
{pecially of {melling and tafting: which laft 
claufe I therefore add, not only becaufe the 
vulgar look not upon the change of an egg 
into a chick as a corruption, but as a perfecti- 
on of the egg 3 but becaufe alfo I think it nor 
improbable, that if by fuch flow changes of 
bodies, as make them lofe their former nature, 
and might otherwife pafs for putrefaétion, 
many bodies fhould acquire better fcents or 
taftes than before; or if nature, cuftom, or 
any other caufe fhould much alter the texture 
of our organs of tafting and fmelling, ic 
would not perhaps be fo well agreed on what 
fhould be called putrefaction, as that imports 
an impairing alteration, but men would find 
fome favourabler notion for fuch changes, 
For I obferve, that medlars, though they 
acquire in length of time fuch a colour and 
foftnefs as rotten apples, and other putrified 
fruits do ; yet, becaufe their tafte is not then 
harfh as before, we call that ripenefs in them, 
which otherwife we fhould call rottennefs, 
And though upon the death of a four-footed 
beaft, we generally call that change, which 
happens to the flefh or blood, putrefaction, 
yet we pafs a more favourable judgment upon 
that, which happens to the flefh, and other 
fofter parts of that animal, (whether it be a 
kind of large rabbits, or very fmall and 
hornlefs deer,) of which in China, and in the 
Levant, they make mufk3 becaufe by the 
change, that enfucs the animal’s death, the 
flefh acquires not an odious, but a grateful 
{mell. And we fee, that fome men, whofe 
appetites are gratified by rotten cheefe, think 
it then not to have degenerated, but to have 
attained its beft ftate, when having loft its 
former colour, fmell, and tafte, and, which is 
more, being in great part turned into thofe 
infects called mites, it is both in a philofophi- 


"cal fenfe corrupted, and in the eftimate of 


the generality of men grown putrid. But 
becaufe it very feldom happens, that a body 
by generation acquires no other qualities than 
juft thofe, that are abfolutely necefflary to 


‘make it belong to the fpecies, that denomi- 


nates it, therefore in moft bodies there are 
divers other qualities, that may be there, or 
may be miffing, without effentially changing 
the fubjeét: as water may be clear or mud- 
dy, odorous of ftinking, and ftill remain wa- 
ter; and butter may be white or yellow, 
{weet or rancid, confiftent or melted, and ftil] 
be called butter. “ therefore whenfoever 
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a patcel of rmhaffer does acquire or lofe a qua- 
lity, that is not effential to it, that acquifi- 
tion or lofs isdiftinétly called alteration, (or 
by femé, mutation:) the acquift only of the 
qualities, that are abfolutely neceflary to éon- 
ftitute its effential and fpecifical difference, 
or the lofs of any of thofe qualities, beng 
fuch a change; as muit not be called meer alte- 
ration, but have the particular name of gé- 
neration or corruption ; both which, accord- 
ing to this doétrine, appear to be but feveral 
kinds of alteration, taken ina large fenfe, 
though they are diftinguifhed from it ina 
more ftri€t and limited acceptation of that 
term. . 

Awp here we have a fair occafion to take 
notice of the fruitfulnefs atid. extent of our 
mechanical hypothefis: for fince, according 
to our doctrine, the world we live in is not a 
movelefs or indigefted mafs of matter, but 
an "Avro warty, or felf-moving engine, wherein 
the greateft part of the common matter of all 
bodies is always (though not ftill the fame 
parts of it) in motion, and wherein bodies 
are fo clofe fet by one another,- that (unlefs 
in fome very few and extraordinary, and as it 
were preternatural cafes) they have either no 
vaculties betwixt them, or .only here and 
there interpofed and very {mall ones: And 
fince, according to us, the various manner 
of the coalition of feveral corpufcles into one 
vifible body is enough to give them a peculiar 
texture, and thereby fit them to exhibirc di- 
vers fenfible qualities, and to become a body, 
fometimes of one denomination, and fome- 
times of another; it will very naturally fol- 
low, that from the various occurfions of 
thofe innumerable fwarms of little bodies, 
that are moved to and fro in the world, there 
will be many fitted to ftick to one’ another, 
and fo compofe concretions; and many 
(though not in the felf-fame place) disjoined 
frotn one another, and agitated apart; and 
multitudes alfo, that will be driven to affoci. 
ate themfelves, mow with one body, and pre- 
fently with another. And if we alfo con- 
fider on the one fide, that the fizes of the 
{mall particles of matter may be very various, 
their figures almoft_ innumerable; and that if 
a parcel of matter do but happen to ftick to 
‘one body, it may chance to give ita new 
quality, and if ic adhere to another, or hit 
againft forme of its parts, it may conftitute a 
body of another kind ; or if a parcel of mat» 
ter be knocked off from another, it ma 
barely by that leave it, and become itfelf of 
another nature than before: If, I fay, we 
confider thefe things on the one fide, and 
on the other fide, that (to ufe Lucretius his 
comparifon) all that innumerable multitude 
of words, that are contained in all the laneua- 
ges of the world, are made of the various 
combinations of fomeof the twenty four-let- 
cers of the alphabet; it will not be hard to 
conceive, that there may be an incomprehen- 
fible variety of affociations and textures of the 
minute parts of bodies, and confequently 
a vatt multitude of portions ‘of matter endow- 
ed with ftore enough of differing qualities, 
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to deferve diftin€ appeltations ; though for 
want of heedfulnefs.and fit words, men have 
not yet taken fo much notice of their lefs obs 
vious varieties, as to fort them as they de- 
ferve, and give them diftiné’ and 
names. So that though I would not fay, that 
any thing can immediately be chade of every 
thing, asa gold ring of a wedge of gold, or 
oil, or fire of water ; yet fence bodies, having 
but one common matter, can be differenced 
but by accidents, which feem all of them to 
be the effects and confequemts of local mo- 
tion, I fee not, why it fhould be abfurd te 
think, that (at leaft among inanimate bodies) 
by the intervention of fome very {mall addi- 
tion or fabftraétion of matter, (which yet in 
moft cafes will fcarce be needed,} and of an 
orderly feries of alterations, difpofing by de- 
grees the matter to be tranfmuted, almoft of 
any thing, may at Jength be made any thing : 
as, though out of a wedge of gold one ean- 
not immediately make a rihg, yet by either 
wire-drawing that wedge by degrees, or by 
melting it, and cafting a little of it into a 
mould, that thing may be eafily effeéted. And 
fo though water cannot immediately be tranf- 
muted into oil, and much lelfs into fire ; yet 
if you nourifh certain plants with water alone, 
(as I have done,) till they have affimilated a 
great quantity of water into their own nature, 
you may, by committing this tranfmuted wa- 
ter (which you may diftinguifh and feparate 
from that part of the vepetable you firft put 
in) to diftillation in convenient glaffes, ob- 
tain, befides other things, a true oil, and a 
black combuftible coal, (and confequently 
fire ;) both of which may be fo copious, as to 
Jeave no juft caufe to fufpect, that they could 
be any thing near afforded by any little {piri- 
tuous parts, which may be prefumed to have 
been communicated by that part of the vege- 
table, thar is firft put into the water, to that 
far greater part of it, which was committed 
to diftillation. 

Bur, Pyropbhilus, I perceive the difficulty 
and fruitfulnefs of my fubjett have made me 
fo much more prolix than I intended, that it 
will not now be amifs to contract the fumma. 
ry of our hypothefis, and give you the main 
points of it with liccle or no illuftration, and 
without particular proofs, in a few words, 
We teach then (but without peremptorily af- 
ferting it,) 

1, THAT the matter of all natural bodies © 
is the fame; nately, a fubftance extended 
and impenetrable. 

2, Tuar all bodies thus apreeing in the 
fame common matter, their dittinétion is to 
be taken from thoefe atcidents, chat do diver- 
fify it. 

3. THat motion, not belonging to the 
effence of tnatter, (which retains its whole 
nature when it is at reft,) and not being ori- 
ginally produciole by other accidents, as the 
are from it, may be looked upon as the fir 
and chief mood or affection of matter. 

4. THAT tMotion, varioufhy determined, 
doth naturally divide the niatter it belongs to 
into actual fragments of parts ; and chis di- 

wilton, 


proper . 


Nature of PuystcaL QuALITIES. 


Vifion, obvious experience (and more emi- 
nently, chymical operations) manifeft to have 
been made into parts exceedingly minute, and 
very often too minute to be fingly perceiv- 
able by our fenfes. 

5. Witenes it muft neceffarily follaw; 
that each of thefe minute parts or minima aa- 
turalia, (as well as every particular body, 
made up by the coalition of any number of 
them,) muft have its determinate bignefs or 
fize,; and its own fhape. And thefe three ; 
namely, bulk, figure, and either motion or 
reft, (there being no mean between thefe two) 
are the three primary and moft catholick 
moods or affections. of the infenfible parts of 
matter, confidered each of them apart. 

6. [Hat when divers of them are con- 
fidéred togethers there wil! neceffarily fol- 
ow here below both a certain pofition or 
pofture in reference to the horizen (as 
erected, inelining, or level} of eaeh of 
them, anda ceftain order or placing before 
or behind, or befides one another; as 
when ina company of foldiets one ftands up- 
tight, the other ftoops, the other lies along, 
upon the ground, they have various poftures; 
and rheir being placed befides one another in 
ranks, and behind one another in files are 
varieties of their order: and when many of 
thefe {mall parts are brought to convene into 
one body from their primary affections, and 
their difpofition or contrivance as to pofture 
and order, thete refults that, which by one 
comprehenfive name we call the texture of 
that body. And indeed thefe feveral kinds 
of location, (to borrow a fcholaftical term,) 
attributed in this fixth number to the minute 
particles of bodies, are fo neat of kin, that 
they feem all of them referable to (that one 
event of their convening) fituation or pofi- 
tion. And thefe are the affections, that be- 
long to a body, as it is confidered in itfelf, 
without relation to fenfitive beings; or to 
other natural bodies. 

7, THAT yet there being men in the world; 
whofe organs of fenfe are contrived in fuch 
differing ways, that one fenfory is fitted to 
receive imprefiions from fome; and another 
from other forts of external objeéts or bodies 
without them, (whether thefe act as intire 
bodies, or by emiffion of their corpufcles, or 
by propagating fome motion to the fenfory,) 
the perceptions of thefe impreffions are by 
men called by feveral names, as heat, colour; 
found, odour; and are commonly iniagined 
to proceed from certain diftinct and peculiar 
qualities in the external object, which have 
fome refemblance to the ideas, their action 
upon the fenfes excites in the mind; though’ 
indeed all thefe fenfible qualities, and the reft, 
that are to be met with in the bodies with- 
out us, are but the effects or confequents 
of the above mentioned primary affections of 
matter, whofe operations are diverfified, ac- 


cording to the nature of the fenfdries, or o: 
ther bodies they work upon. 

8. Tuat when a portion of matter, either 
by the acceffion or recefs of corpuicles, or 
by the tranfpofitien of thofe it canfifted of 
before, or by any two or all of shefe ways, 
happéss to obtain 2 cencurrence’ ef all thofe 
qualities,which men commonly agree to bene- 
ceffary and fufficient to denominate the body, 
which hath theni, either a metalora {ftone¢, or 
the like, and to rank it in any peculiar and 
determinate fpecies of bodies, then a body of 
that denomination is faid to be venerated. 

9g. Tuts convention of effential accidents 
being taken (not any of them apart, but all) 
together for the fpecifical difference that con- 
{titutes the body, and difcriminates it from 
all other forts of bodies, is by one name, be- 
caufe confidered as one collettive thing, cal- 
led its form, (as beauty; which is made up 
of fymmiesry of parts; and asteeablenefs of 
colours,) which is confequently but a certain 
character, (as I fometimes call it,) or a pecu- 
har ftate of matter, or, if I may fo name it; 
an effenttal modification! a modification, be- 
caufe it is tndeed but a determinate manner of 
exiftence of the matter, and yet an effential 
modification, becaufe that thoueh the concur- 
rent qualities be but accidental to matter, 
(which, with others inftead of them, would be 
matter ftill,) yet rhey are effentially neceffa- 
ry to the particular body, which without 
thofe accidents would not be a body of that 
denomination, as a metal or a ftone, but of 
fome other. 

10. Now a body being capable of rhany 
Other qualities befides thofe, ‘whofe conven- 
tion is neceffary to make up its farm; the 
acquifition or lofs of any fuch quality is by 
naturalifts, in the more ftri&t fenfe of thar 
term, named alteration: as when oj! comes 
to be frozen, or tochange colowr, or to graw 
rancid; but if all or any of the qualities, that 
are reputed effential to fuch a body, come to 
be loft or deftroyed, that notable change ig 
called corruption. As when oil being boiled 
takes fire, the oil is not faid to be altered in 
the former fenfe, but corrupted or deftroyed, 
and the emergent fire generated ; and when 
it fo happens; that the body is flowly corrup- 
ted; and thereby alfg acquires qualities offen- 
five to our fenfes, efpecially of fmell and 
tafte, (as when flefh or fruit grows rotten,)} 
that kind of corruption is by a more parti- 
cular name called putrefaction. But neither 
in this, nor in any other kind of corruption 
is there any thing fubftantial deftroyed, (no 
fuch thing having been produced in genera- 
tion; and matter itfelf beg on_all hands ac- 
knowledged incoruptible,) ‘byt only that fpe- 
cial connexion of the parts; or manner of 
their co-exiftence, upon whofe account the 
matter (whilft it was in its former ftate) wag; 
and was called a ftone, or a metal, or did belong. 
to any other determinate fpecies of bodies. 
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SUBSTANTIAL FORMS, 
As it is wont to be taught by th PERIPATETICKS, 


HE origin of forms, Pyropbilus, 

as it is thought the nobleft, fo, if 

I miftake not, it hath been found 
one of the moft * perplexed inquiries, that be- 
Jong to natural philofophy: and, I confefs, 
itis Oneof the things, that has invited me to, 
look about for fome more fatisfactory ac- 
count than the {chools ufually give of this mat- 
ter, that I have obferved, that the wifeft, that 
have bufied themfelves in explicating forms 
according to the Peripatetick notions of them, 
have either knowingly confeffed themfelves 
unable to explain them, or unwittingly proved 
themfelves to be fo, by giving but unfatis- 
factory explications of them. 

Ir will not, I prefume, be expected, that 
I, who now write but notes, fhould enume- 
rate, much lefs examine all the various opini- 
ons touching the origin and nature of forms ; 
it being enough for our purpofe, if having al- 
ready intimated in our hypothefis, what, ac- 
_ cording to that, may be thought of this fub- 
ject; we now briefly confider the general opi- 
nion of our modern Ariftotelians and the 
{chools concerning it: I fay, the modern A- 
riftotelians, becaufe divers of the ancient, e- 
{pecially Greek commentators of riftotle, 
feem to have underftood their mafters doc- 
trine of forms much otherwife, and lefs in- 
congruoufly, than his Latin followers, the 
{choolmen and others, have fince done, Nor 
do Lexprefly mention 4rifotle himfelf among 
the champions of fubftantial forms, becaufle 
though he feem in a place or two exprefly e- 
hough to reckon forms among fubftances, 
yet elfewhere the exampleshe employs to fet 
forth the fotfits of natural things by, being 
taken from the figures of artificial things, (as 
of a ftatue, &c.) which are confeffedly but 
accidents, and making very little ufe, if any, 
of fubftantial forms to explain the phzno- 
mena of nature, he feems to me upon the 
whole matter either to have been irrefolved, 


whether there were any fuch fubftances or no, 
or to {peak ambiguoufly and obfcurely e- 
nough of them, to make it queftionable what 
his opinions of them were. 

Bur the fum of the controverfy betwixt 
us and the fchools is this, whether or no the 
forms of natural things (the fouls of men al- 
ways excepted) be in generation educed, as 
they fpeak, out of the power of the matter, 
and whether thefe forms be true fubftantiat 
entities, diftinét from the other fubftantrial 
principle of natural bodies, namely matter. 

THE reafons, that move me to embrace the 
negative, are principally thefe three: firft, 
that I fee no neceflity of admitting in natural 
things any fuch fubftantial forms; matter, 
and the accidents of matter, being fufficient to 
explicate as much of the phzenomena of na- 
ture, as we either do or are like to underftand. 
The next, that I fee not what ufe this puzzling 
doctrine of fubftantial forms is of in natural 
philofophy ; the acute Scaliger, and thofe, that 
have moft bufied themfelves in the indagation 
of them, having freely acknowledged (as 
the more candid of the Peripateticks gene- 
rally do,) that the true knowlege of forms is 
too difficult and abftrufe to be attained by 
them. And how like it is, that particular 
phzenomena will be explained by a principle, 
whofe nature is confeffedly ignored, I leave 
you to judge. But becaufeto thefe confide- 
rations I often have had, and thal! have here 
and there occafion to fay fomething in the 
body of thefe notes, I fhall at prefent infift 
upon the third ; whichis, that I cannot con- 
ceive, neither how forms can be generated, as 
the Peripateticks would have it, nor how the 
things they afcribe to them are confiftent with 
the principles of true philofophy, or even 
with what themfelves otherwife teach. 

THE manner how forms are educed out of 
the power of the matter, according to that 
pare of the doétrine of forms, whierein the 
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fchools generally enough agree, is a thing fo 
inexplicable, that I wonder not it hath put 
acute men upon feveral hypothefes to make it 
out. And indeed the number of thefe 1s of late 
srown too ereat to be fit to be here recited, e- 
{pecially fince I find them all fo very unfatisfac- 
tory, that I cannot but think the acute fticl- 
lers for any of them are rather driven to em- 
brace it by the palpable inconveniences of 
the ways they reject, than by any thing they 
find to fatisfy them inthat, which they make 
choice of : and for my part I confefs, I find 
fo much reafon in what each party fays a- 
gainft the explications of the reft, that I think 
they all confute well, and none does well e- 
ftablifh. 

But my prefent way of writing forbid- 
ding me to infift on many arguments againft 
the doctrine, wherein they moft agree, I fhall 
only urge that, which I confefs chiefly fticks 
with mes; namely, thatl find it not compre- 
henfible. 

I Know the modern fchoolmen fly here 
to their wonted refuge of an obfcure diftine- 
tion, and tell us, that the power of matter in 
reference to forms is pattly eductive, as the 
agent can make the form out of it, and part- 
ly receptive, whereby it can receive the form 
fo made. But fince thofe, thatfay this, will not 
allow, that the form of a generated body was 
actually praeexiftent in its matter, or indeed 
any where elfe, it is hard to conceive, how a 
fubftance can be educed out of another fub- 
ftance, totally diftinét in nature from it, 
without being, before fuch eduction, actually 
exiftent in it. And as for the receptive pow- 
er of the matter, that but fitting it to receive 
or lodge a form, when brought to be united 
with it, how can it be intelligibly made out 
to contribute to the production of a new fub- 
ftance of a quite differing nature from that 
matter, though it harbours ic when produced ? 
And it is plain, that the human body hath a 
receptive power inreference to the human 
foul, which yet themfelves confefs both to be 
a fubftantial form, and not to be educed out 
of the power of matter. Indeed if they 
would admit the form of a natural body to be 
but a more fine and fubtile part of the mat- 
ter, as fpirit of wine is of wine; which upon 
its recefs remains no longer wine, but phlegm 
or vinegar, then the eductive power of mat- 
ter might fignify fomething : and fo it might, 
if with us they would allow the form to be 
but a modification of the matter ; for then it 
would import, but that the matter may be fo 
ordered or difpofed by fit agents, as to con- 
ftitute a body of fuch a fort and denomina- 
tion: and fo (to refume that example) the 
form of a fphere may be faid to lurk poten- 
tially in a piece of brafs, in as muchas that 
brafs may, by cafting, turning, or otherwife, 
be fo figured as to become a fphere. But this 
they will not admit, left they fhould make 
forms to be but accidents, though it is, for 
aught I know, as little intelligible how what 
is educed out of any matter, without being 
either pratexiftent, or being any part of the 
matter, can be a true fubftance, as how that 
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roundnefs, that makes a piece of brafs become 
a {phere, can be a new fubftance init. Nor 
can they admit the other way of educing a 
form) out of matter, as fpirit is out of wine; 
becaufe then not only matter will be corrup- 
tible againft their grounds, but matter and 
form~would not be two differing and fubftan- 
tial principles, but one and the fame, though 
diverfified by firmnefs, groffnefs, &%c. which 
are but accidental differences, I know they 
{peak much of the efficacy of the agent upon 
the matter in the generation of natural bodies; 
and tell us ftrange things of his manner of 
working. But notto fpend time in examin- 
ing thofe obfcure niceties, I anfwer in fhort; 
That fince the agent, be he what he will, 1s 
but a phyfical and finite agent, and fince 
what way foever he works, he can do nothing: 
repugnant to the nature of things, the diffi- 
culty, that fticks with me, will {till remain. 
For if the form produced in generation be, as 
they would have it, a fubftance, that was not 
before to be found any where out of that por- 
tion of matter, wherewith it conftitutes the ge- 
nerated body; I fay, that either it muft be 
produced by refining or fubtiliating fome parts 
of the matter into form, or elfe it muft be 
produced out of nothing, that is, created: 
(for I fee no third way, howa fubftance can 
be produced de novo.) If they allow the firft, 
then will the form be indeed a fubftance, bur 
not, as they hold itis, diftinét from matter : 
fince matter, however fubtiliated, is matter 
ftill, as the the fineft {pirit of wine is as truly 
a body; as was the wine itfelf that yielded ir; 
oras isthe grofier phlegm, from which it was 
extracted: befides tha, the Peripateticks 
teach; that the form isnot made of any thing 
of the matter; nor indeed is it conceivable, 
how a phyfical agent can turn a material into 
an immaterial fubftance; efpecially matter 
being, as they themfelves confefsy as well in- 
corruptible as ingenetable. But if they will 
not allow, as indeed they do not, that the 
fubftantial form is made of any thing, that is 
materia], they muft give me leave to believe, 
that it is produced out of nothing, till they 
fhew me, howa fubftance can be produced o= 
therwife, that exifted no where before. And 
at this rate every natural body of a fpecial 
denomination; as gold, marble, nitre, €c. 
muft not be produced barely by generation, 
but partly by generation and partly by cre- 
ation. And fince it isconfeffed on all fides, 
that no natural agent can produce the leaft 
atom of matter, it is ftrange they fhould in 
generation allow every phyfical agent the 
power of producing a form, which, accord- 
ing to them, is not only a fubftance, but a 
far nobler one than matter ; and thereby at- 
tribute to the meaneft creatures that power of 
creating fubftances, which the ancient natura- 
lifts thought too great to be afcribea to God 
himfelf, and which indeed is too great to be 
afcribed to any other than him. And there- 
fore fome fchoolmen ahd philofophers have 
derived forms immediately from God; but 
this is not only to defert Ariftotle and the Pe- 
ripatetick pa they would feem to 
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maintain, but to put omnipotence upon work- 
ing I know not how many thouland miracles 
every hour, to perform that (I mean, the gene- 
ration cf bodies of new denominations) ina 
fupernatural way, which feems the moft fa- 
nuliar effeét of nature in her ordinary courfe. 

Anp asthe production of forms out of the 
power of matter is for thefe reafons incompre- 
henfible to me; fo thofe things, which the 
Peripateticks afcribe to their fubftantial 
forms, are fome of them fuch, as, I confefs, 
I cannot reconcile my reafon to: for they tell 
us pofitively, that thefe forms are fubftances, 
and yet at the fame time they teach, that they 
depend upon matter both i jieri and in effe, 
as they fpeak ; fo that out of the matter, that 
fupports them, they cannot fo much as exift, 
(whence they are ufually called material forms) 
which is to make them fubftances in name, 
and but accidents in truth. For not to afk, how 
(among phyfical things) one fubftance can be 
faid to depend upon another zm fieri, that 1s 
not made of any part of it, the very notion 
of a fubftance is to be a felf-fubfifting entity, 
or that, which needs no other created being to 
fupport it, or to make it exift. Befides that, 
there being but two forts of fubftances, ma- 
terial and immaterial, a fubftantial form muft 
appertain to one of the two, and yet they a- 
{cribe things to it, that make it very unfit to 
be referred to either. Toall this I add, that 
thefe imaginary material forms do almoft as 
much trouble the doctrine of corruption, as 
that of generation: for ifa form be a true 
fubftance really diftinét from matter, it muft, 
as I lately noted, be able to exift of itfelf, 
without any other fubftance to fupport it; as 
thofe I reafon with confefs, that the foul of 
man furvives the body it did before death in- 
form : whereas they will have it, that in cor- 
ruption the form is quite abolifhed, and ut- 
terly perifhes, as not being capable of exift- 
ing, feparated from the matter, whereunto 
it was united. So that hereagain, what they 
call a fubftance they make indeed an accident, 
and befides contradict their own vulgar doc- 
trine, that natural things are upon their cor- 
ruption refolved into the firft matter 5 fince, at 
this rate they fhould fay, that fuch things are 
but partly refolved into the firft matter, and 
partly either into nothing, or into forms, 
which being as well immaterial as the fouls of 
men, muft, for aught appears, be alfo, like 
them, accounted immortal. 

I SHovED now examine thofe arguments, 
that are wont to be imployed by the fchools 
€o evinee their fubftantial forms; but, befides 
that the nature and fcope of my prefent work 
enjoins me brevity, I confefs, that, one or two 
excepted, the arguments I have found men- 
tioned, as the chief, are rather metaphyfical, 
or logical, than srounded upon the principles 
and phenomena of nature, and refpect rather 
svords than things ; and therefore I, who have 
neither inclination ner leifure to wrangle a- 
bout terms, fhall content my felf to propofe, 
and very briefly anfwer two or three of thofe, 
that are thought the plaufibleft. 

Frrst then they thus argue, Omne compof- 
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tum fubftantiale (for it is hard to Englifh 
well fuch uncouth terms) reguirit materiam & 
fermam fubftantialem, ex quibus componatur. 
Oimne corpus naturale eft compofitum fubftantiale: 
ergo, &c. In this fyllogilm fome do plaufibly 
enough deny the confequence, but for brevi- 
ty’s fake, I fhall rather chufe to deny the mi- 
nor, and defire the propofers to prove it. For 
I know not any thing in nature, that is com- 
pofed of matter, and a fubftance diftinct from 
matter, except man, who alone is made up of 
an immaterial form, anda human body: and 
if ic be urged, thac then other bodies cannot 
be properly faid to be compoftta fubftantialia, 
I fhall, rather than wrangle with them, give 
them leave to find out fome other name for 
other natural things. 

Burt then they argue, in the next place, 
that, if there were no fubftantial forms, all 
bodies would be but extia per accidens, as they 
fpeak, whichis abfurd. ‘To which I an{wer, 
thatin the notion, that divers learned men have 
of an ens per accidens, namely, that it is that, 
which confifts of thofe things, gua non ordi- 
nantur ad unum, it may be faid, that though 
we do not admit fubftantial forms, yet we 
need not admit natural bodies to be entia per 
accidens ; becaule in them the feveral things, 
that concur to conftitute the body,-as matter, 
fhape, fituation, and motion, ordinantur per 
fe & intrinficé to conftitute one natural body. 
But, if this anfwer fatisfy not, I fhall add, 
that for my part, that which I am follici- 
tous about, 1s what nature hath made things 
to be in themfelves, not what a logician or 
metaphyfician will cal! them in the terms of 
his art; it being much fitter tn my judgment 
to alter words, that they may better fit the 
nature of things, than to affix a wrong nature 
to things; that they may be accommodated 
<0 forms of words, that were probably devifed, 
when the things themfelves were not known 
or well underftood, if at all thought on. 

WHEREFORE | fhall but add one argument 
more of this fort; and that is, that if there 
were no fubftantial forms, neither could there 
be any fubitantial definitions ; but the confe- 
quent is abfurd, and therefore fo is the ante- 
cedent. To which I reply, that fince the Pe- 
ripateticks themfelves confefs the forms of bo- 
dies to be of themfelves unknown, all that 
this argument feems to me to conclude, is 
but this, that if we do not admit fome things, 
that are not 7m rerum natura, we cannot build 
our definitions upon them: nor indeed could 
we, if we fhould admit fubftantial forms, give 
fubftantial definitions of natural things, unlefgs 
we could alfo define natural bodies by things 
that we know not; for fuch * the fubftantial 
forms are (as we have feen already} confeffed 
to be, by the wifeft Peripateticks, who pre- 
tend not to give the fubftantial definition of 
any natural compoftum, except man, But it 
may fuffice us to have, inftead of fubftantial, 
effential definitions of things ; I mean, fuch as 
are taken from the effential differences of 
things, which conftitute them in fuch a fort 
of natural bodies, and difcriminate them from 
all thofe of any other fort. 
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_ THese three arguments, Pyrophilus, for 
fubftantial forms, you may poffibly, as well 
as I, find varioufly propofed, and perhaps 
with fome light alterations multiplied in the 
writings of the Peripateticks and fchoolmen ; 
but all the arguments of this kind, that I have 
met with, may; if I miftake not, be fuffici- 
ently folved by the anfwers we have given to 
thefe, orat leaft by the grounds, upon which 
thofe anfwers are built; thofe feemingly va- 
rious arguments agreeing in this, that either 
they refpect rather words than things, or that 
they are grounded upon precarious fuppofi- 
tions; or laftly, that they urge that as an ab- 
furdity, which, whether it be one or not in 
thofe, that admit the Peripatetick philofo- 
phy, to me, that doas little acquiefce in ma- 
ny of their other principles, as I do in their 
fubftantial forms, doth not appear any abfur- 
dity at all. And itis perhaps for fear, that af- 
guments of this fort fhould not mitch prevail 
with naturalifts, that fome of the modern af- 
fertors of the forms we queftion, have thought 
it requifite to add fome more phyfical argu- 
ments, which (though I have not found them 
allin the fame writers, yet) being in all buit 
few, I fhall here briefly confider them. 
First then; among thé phyfical arguments; 
that are brought to prove fubftantial forms, I 
find that the moft confidently infifted on, 
which is taken from the fpontaneous return of 
heated water to coldnefs; which effects, fay 
they, mutt neceffarily beafcribed to the action 
of the fubftantial form, whofe office it is to 
preferve the body in its natural ftate, and, 
when there 1s occafion; to reduce it thereunto: 
and the argument indeed might be plaufible, 
if we were fure, that heated water would 
erow cold again (without the avolation of any 
parts.more agitated than the reft,) fuppofing 
it to be removed into fome of the imaginary 
{paces beyond the world s but, as the cafe is, I 
fee no neceffity of fying to a fubftantial form, 
the matter feeming to be eafily explicable o- 
therwife. Ihe water we heat is furrounded 
with our air, or with fome vefiel, or other 
body contiguous to the air, and both the air 
and the water in thefe climates ate moft com- 
monly lefs agitated than the juices in our 
hands, or other organs of touching; which 
makes us efteemi and call thofe fluids, cold. 
Now when the water is expofed to the fire; it 
is thereby put into a new agitation, more ve- 
hement than that of the parts of our fenfory; 
which you willeafily grant; if you confider, 
that when the heat 1s intenfe, it males the 
water boil and fmoke, and oftentimes run 
over the veffel 5 but when the liquor is re- 
moved from the fire; this acquired agitation 
muft needs by degrees be loft, either by the 
avolation of fuch fiery corpufcles as the Epi= 
cureans imagine to be got into heated water; 
or by the water’s communicating the agitation 
of its parts to the contiguous air; or to the 
veffel that contains it; till it have loft its fur- 
plufage of motion, or by the ingrefs of thofe 
frigorifick atoms, wherewith (if any fuch be 
to be grahted) the air in thefe climates is wont 
to abound, and fo be reduced into its former 


temperature: which may as well be done 
without a fubftantial form, as if a fhip fwim- 
ming flowly down a river, fhould by a fudden 
guft of wind, blowing the fame way the 
{treami runs, be driven on much fafter than 
before; the veffel upon the ceafing of the wind 
may, without any fuch internal principle, re- 
turn afrer a while to its former flownefs of mo- 
tion. So that in this phatnomenon, we need 
not have recourfe to an internal principle, the 
temperature of the external air being fufficit 
ent to give an account of it. And if water 
be kept, (as is ufual in poor men’s houfes, that 
want cellars;) in the upper rooms of the houfe, 
in cafe the climate be hot; the water will, in 
{pite of the form, continue far lef§ cold; 
than, according to the Peripateticks, its na- 
ture requires, all the fummer long. And let 
me here reprefent to the champions of forms, 
that; according to their doétrine, the fluidity 
of water muft at leaft as much proceed from 
its form, as the coldnefs ; and yet this does fo 
much depend upon the temperature of the air, 
that in Nova Zembla vaft quantities of water 
are kept in the hard and folid form of ice all 
the year long by the fharp cold of the ambient 
air, notwithftanding all the pretended office 
and power of the fubftantial form to keep it 
fluid ; which it will never be reduced to be; 
unlefs by fuch a thawing temperature of the 
air; as would it felf, for aught appears, make 
it flow again; although there were no fubftan: 
tial form zm rerum natura. 

THERE is another argument much urged 
of late by fome learned men; the fubftance 
whereof is this; that matter being indifferent 
to one fort of accidents as well as to another, 
it isneceffary there fhould be a fubftantial form 
to keep thofe accidents, which are faid tocon- 
{titute it, united to the matter they belong to, 
and preferve both them and the body in their 
natural ftate: for fince ir is confeffed; that 
matter hath no appetite to thefe accidents 
more than to any others; they demand, how 
without a fubftantial form thefe accidents can 
be contained and preferved? To this I might 
reprefent; that lam not fo well fatisfied with 
the notion wont to be taken for granted; nof 
only by the vulgar, but by philofophers, of 
the natural ftate of bodies; as if it were un- 
deniable, that every natural body (for as to 
fome I fhall not now queftion it) has a certain 
ftate, wherein nature endeavours to preferve 
it, and out of which it cannot be put, but by 
being put into a preternatural ftate. -For the 
world being once conftituted by the great au- 
thor of things as it now is, I look upon the 
phzenomena of nature to be caufed by the lo-~ 
cal motion of one part of matter hitting againft 
another, and am not fo fully convinced, that 
there is fuch a thine as nature’s defigning to 
keep fuch a parcel of matter in fuch a ftate, 
that 1s clothed with juft fuch accidents, rather 
than with any other. But I look upon many 
bodies, efpecially fluid ones, as frequently 
changing their ftate; according as they hap- 
pen to be more or lefs agitated, or otherwife 
wrought upon by the fun, and other confide- 
rable agents in nature. As the air, water, 
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and other fluids, if the temperature, as to confift but of the univerfal matter and the few 
cold, or heat and rarefaction or condenfation, accidents ; and if in thefe there needs no fub- 
which they are in at the beginning of the -ftantial form to keep the qualities of the mat+ 
fpring here at Louacn,be pitched upon as their ter united to it, and conjoined among them- 
natural ftate; then not only in the torrid and elves, and preferve them in that ftate as long 
frozen zones they muft have other and very as the law of nature requires 3 though befides 
differing natural {tates, but here it felf they the four qualities, that are called firft, the ele- 
will almoft all the fummer and all the winter ments have divers others, as gravity and levi- 
(as our weather-glaffes inform us) beinava- ty, firmnefs and fluidity, opacoufnefs and 
rying preternatural ftate, becaufe they will tranfparency, €c. why fhould the favourers 
be in thofe feafons either more hot and rari- of this opinion deny, that in other bodies be- 
fied, or more cold and condenfed, than in fides the elements, qualities may be preferved 
the beginning of the fpring. And in more and kept united to the matter they belong to, 
{table and conftant bodies, | take in many ca- without the band or fupport of a fubftantial 
fes the natural {tate to be but either the moft form? And as, when there is no competent 
vfual ftate, or that, wherein that, which pro- deftruétive caufe, the accidents of a body will 
duces a notable change in them, finds them. by the law of nature remain fuch as they 
As when a flender piece of filver, that ismoft were; fo if there be, it cannot with reafon 
commonly flexible, and will ftand bent every be pretended, that the fubftantial form is able 
way, comes to be well hammered, I count to preferve all thofe accidents of a body, thaz 
that flexibility to be the natural ftate of that are faid to flow from it, and to be as it were 
metal, becaufe moft commonly filver isfound under its care and tuition. For if, for inftance, 
to be flexible, and becaufe it was fo before it you expofe a {phere or bullet of lead to a 
was hammered ; but the fpringinefs it acquires ftrong fire, it will quickly Jofe (not to 
by hammering is a ftate, which is properly mention its figure) both its coldnefs, its con- 
no more unnatural to the filver than the other, fiftence, its malleablenefs, its colour, (for 
and would continue with the metal as long as_ it will appear of the colour of fire,) its flexi- 
it, if both pieces of filver, the one flexible, bility, and fome other qualities ; and all 
the other fpringy, were let alone and kept this in fpite of the imaginary fubftantial 
from outward violence. And as the filver, to form, which, according to the Peripatetical 
be deprived of its flexiblenefs, needed the vio- principles, in this cafe muft ftill remain in it 
lent motion of the hammer, fo to deprive it wichout beingable to helpit. Andthough upon 
of its {pring it needs the violent agitation of a the taking the lead from off the fire, it is wont 
nealing fire. Thefe things and much more1 to be educed to moft of its former qualities, 
might here reprefent ; but to come clofe to (for it will not of it felf recover its {phericity,) 
the objection, I anfwer, that the accidents yetthat may well beafcribed partly to its pecu- 
fpoken of are introduced into the matter by _ liar texture, and partly to the coldnefs of the 
the agents or efficient caufes, whatever they ambient air, according to what we lately dif- 
be, that produce in it what (in the fenfe for- courfed touching heated and refrigerated wa- 
merly explained) we call an effential (though ter ; which temperature of the air is an ex- 
not a fabftantial) form. And thefe accidents trinfecal thing to the lead, and indeed it is 
being once thus introduced into the matter, but accidental, that the lead upon refrigera- 
we need not feek for a new fubftantial prin- tion regains its.former qualities: for in cafe 
ciple to preferve them there, fince by the the lead have been expofed long enough toa 
general law or common courfe of nature fufficiently intenfe fire, it will (as we have 
the matter qualified by them muft con- purpofely tried) be turned into glafs, and 
tinue in the ftate fuch accidents have put it  lofe its colour, its opacity, its malleablenefs, 
into, till by fome agent or other it be forcibly and (former degree of ) flexiblenefs, and ac- 
put out of it, and fo divefted of thofe acci- quire a reddifhnefs, a degree of tranfparency, 
dents: as in the formerly mentioned example, a brittlenefs, and fome other qualities that it 
borrowed from Ariftorle, of a brazen {fphere, had not before : and let the fuppofed fubftan- 
when once the motion of tools, impelled and _ tial form do what it can, even when the vef- 
ided by the artificer, have turned a piece fel ts removed from the fire, to reduce or re- 
of brafs into a fphere, there needs no new  ftore the body to its natural ftate and accidents, 
fabftance to preferve that round figure, fince yet the former qualities will remain loft, as 
the brafs muft retain it, till it be deftroyed by long as thefe preternatural ones introduced by 
the artificer himfelf, or fome other agent able the fire continue in the matter; and neither 
to overcome the refiftance of the matter to the one will be reftored, nor the other de- 
be put into another figure. And on this oc- ftroyed, till fome fufficiently powerful ex- 
cafion let me confirm this ad hominem, by re-  trinfick agent effect the change. And on the 
prefenting, that there Is not an inconfiderable other fide I confider, that the fruit, when fe- 
arty among the Peripateticks themfelves, ver’d from the tree it grew on, is confeffed 
‘who maintain, that in the elements the firft tobe no longer animated (at leaft the kernels 
qualities (as they call them) are inftead of or feeds excepted) by the vegetative foul or 
forms, and that the fire (for inftance) hath fubftantial form of the plants; yet in an o- 
no other form than heat and drynefs, and the range or lemon (for inftance) plucked from the 
water than coldnefs and moifture. Now tree, we fee, that the fame colour, the fame 
if thefe bodies, that are the vafteft andthe odour, the fame tafte, the fame figtre, the 
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the fate other qualities, whether fenfible or 
even occult, as are its antidotal and antifcor- 
butical virtues, that muft before be faid to 
have flowed from the foul of the tree, will 
continue many months, perhaps fome years; 
after the fruit has ceafed to have any commerce 
with the tree, (nay, though the tree, where- 
on it grew, be perhaps in the mean time 
hewn down or burnt, and though confequently 
its vegetative foul or form be deftroyed,) as 
when it grew thereon, and made up one plant 
with it. And we find; that tamarinds, rhu- 
barb, fenna, and many other fimples will, for 
divers years after they have been deprived of 
their former vegetative foul, retain. their pur- 
eative and other fpecifick properties. 

I Finp it likewife urged, that there can 
be no reafon, why whitenefs fhould be fepa- 
rable from a wall, and not from {now or milk; 
unlefs we have recotirfe to fubftantial forms. 
But in cafe men have agreed to calla thing by 
fuch a name, becaufe it has fuch a. particular 
quality, that differences it from others, we 
need go no farther to find a reafon, why one 
quality, is effential to one thing, and not to 
another. As in our former example of a 
brafs {fphere, the figure is that, for which we 
give itthat name; and therefore, though you 
may alter the figure of the matter, yet by 
that very alteration the body perifhes in the 
capacity of a fphere, whereas its coldnefs may 
be exchanged for heat, without the making it 
the lefs a fphere, becaufe it is not for any 
fuch quality, but for roundnefs, that a body 
is faid to be afphere. And fo firmnefs ts an 
infeparable quality of ice, though this or that 
particular figure be not, becaufe that it is for 
want of fluidity, that any thing, that was im- 
mediately before a liquor, is called ice; and 
congruoufly hereunto, though whitenefs were 
infeparable from fhow and milk, yet that 
would not neceffarily infer; that there muft 
be a fubftantial form to make it fo: for the 
firmnefs of the corpufcles, that compofe {now, 
is as infeperable from it as the whitenefs; and 
yet it is not pretended to be the effect of the 
{ubftantial form of the water, but of the ex- 
cefs of the coldnefs of the air, which (to ufe 
vulgar, though perhaps unaccurate expreffions) 
puts the water out of its natural ftate of fui- 
dity, and into a preternatural one of firmnefs 
and brittlenefs, And the reafon, why {now fel- 
dom lofes its whitenefs but with its nature, 
feems to be, that its component particles are 
fo difpofed, that the fame heat of the ambi- 
ent air, that is fit to turn it into a tranfparent 
body, is alfo fit to make it a fluid one, which 
when it is become, we no longer call it 
{now, but water; fo that the water lofes its 
whitenefs, though the fnow do not. But if 
there be a caufe proper to make a convenient 
alteration of texture in the fnow, without 
melting or refolving it into water, it may 
then exchange its whiteriefs for yellowneds, 
without lofing its right to be called fnow : as 
{ remember I have read in an eminent wri- 
ter, that de faé?o in the northern regions to- 
wards the pole, thofe parcels of fnow, that 
have lain very longon the ground, degenerated 
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in time intoa yellowith colour, very differing 
from that pure whitenefs to be obferved in the 
neighbouring fnow lately fallen. 

Bu T there yet remains an argument for fub- 
ftantial forms, which, though (perhaps becaufe 
phyfical) wont be overlooked or flightly an- 
{wered by their oppofers, will for the fame 
reafon deferve to be taken notice of here; and 
it is, that there feems to be a neceffity of ad- 
mitting fubftantial forms in bodies, that from 
thence we may derive all the various changes; 
to which they are fubject, and the differing 
effects they produce, the prefervation and re- 
{titution of the ftate requifite to each particular 
body, as alfo the keeping of its feveral parts 
united into one ¢otum. To the anfwering of 
this argument fo many things will be found 
applicable both in the paft and fubfequent 
parts of thefe notes, that I fhall at prefent 
but point the chief particulars, on which the 
folution is grouhded. 

I Consiper then firft, that many and great 
alteratiotis may happen to bodies, which feémi 
manifeftly to proceed from their peculiar tex- 
ture, and the action of outward agents upon 
them, and of which it cannot be fhewn, that 
they would happen otherwife, though there 
were no {ubftantial forms ia rerum natura : as 
we fee, that tallow (for inftance) being mel- 
ted by the fire, lofes is coldnefs, firmnefs, and 
its whitenefs, and acquires heat, Auidity, and 
fome tranfparency 3 all which being fuffered to 
cool, it prefently changes for the three firft 
hamed qualities; And yet divers of thefe 
changes are plainly enough the effects partly 
of the firé, partly of the ambient air, and 
not of I know not what fubftantial form : and 
as itis both evident and remarkable, what 
great vatiety of changes in qualities, and pro- 
duétions in new ones, the fire (that is, a bo- 
dy confifting of infenfible parts, that are va- 
rioufly and vehemently moved) doth effect 
by its heat, that is, by a modified local mo- 
tion ; I confider further, that various opera- 
tions of a body may be derived from the pe- 
culiar textufe of the whole, and the mechani- 
cal affections of the particular corpufcles or 
other parts, that compofe it, as we have often 
occafion to declare here and there in this trea~- 
tife; and particularly by an inftance, ere 
long to be further infifted on; namely, that 
thotigh vitriol made Of iron with a corrofive 
liquor be bit a factitious body, made by a 
convenient appofition of the fmall parts of 
the faline menftruum to thofe of the metal, 
yet this vitriol will do moft, if not all, of the 
fame things, that vitriol made by nature in 
the bowels of the earth, and digged out thence, 
will perform: and each of thefe bodies may 
be endowed with variety of differing quali- 
‘ties, which I fee not, why they muft flow in 
the native vitriol from a fubftantial form, 
fince in the factitious vitriol the fame quali- 
ties belong to a form, that does plainly e- 
merge from the coalition of metalline and fa- 
line corpufcles, affociated together, and dif: 
pofed of after a certain manner. 

Anp laftly, as to what is very confidently, 
as well as plaufibly pretended, Thata fubs 
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ftantiat form is requifite to keep the parts of 
a body united, without which it would not 
be one body ; I anfwer, That the contrivance 
of conveniently figured parts; and in fome 
cafes their juxta-pofition, may, without the 
affiftance 6f a fubftantial form, be fufficient 
for this matter. For not to repeat what I juft 
now meiitioned concerning vitriol made by 
art, whofe parts aft as well united and kept 
together, as thofe of the native vitriol, I ob- 
ferve, that a péar grafted upon a thorn, or a 
plumb inoculated upon an apricock, will bear 
good fruit, and grow up with the ftock, as 
though they both niade but one tree, and 
were aitimated but by the fame common 
form ; whereas indéed both the ftock, and the 
inoculated or grafted plant, have each of 
them its own form, as may appear by the 
differing leaves and fruits, and feeds they 
bear. And that, which makes to our prefent 
purpofe, is, that even vegetation and the di- 
{tribution of aliments are in fuch cafes well 
made, though the noutifhed parts of the to- 
tal plant, if I may fo call it, have not one 
common foul or form ; which is yet more re- 
markable in the mifletoes, that I have feen 
crowing upon old hazle-trees, crab-trees, 
apple-trees, and other plants, in which the 
mifletoe often differs very widely from that 
kind of plant, on which it grows and pfof- 
pers, And for the durablenefs of thé union 
Fetes bodies, that a fubftantial form is not 
requifite to procufe it; I have been induced to 
think, by confidering, that filverand gold, 
being barely thineded by infufion, will ‘have 
their minute parts more clofely ‘united, than 
thofé of any plant or anitnal, that we know of. 
And there ts fCarce any natural body, wherein 
the form makes fo ftridt, durable, and indif- 
foluble an union of the parts it confifts of, as 
that, which in that faétitious concrete we call 
glafs, arifes from thé bare commiftion of the 
Corpuicles of fand with thofe faline ones, 
wherewith they aré colliquated by thé vio- 
lence of the fire: and the like may be faid of 
the union Of the proper accidents of plafs 
with the matter of it, and betwixt one ano- 
ther. 

To draw towards a conclufion, I ktow it 
is alleged asa main confideration on the be- 
half of fubftantial forms, that thefe being m 
natural bodiés the true principles of their pro- 
perties, and confequently of their operations, 
their natural philofophy muft needs be very 
jniperfeét and defective, who will not take in 
fuch férms: but for my part I confefs, that 
this very conlidetation does rather indifpofe 
than incline me to admit them. For if in- 
deed there were in every natural body fuch a 
thing as a fubftantial form, from which ail 
its properties and qualities immediattly flow, 
fince we fee, that the actions of bodies upon 
one another are for the moft part (if not all) 
Immediately performed by their qualities or 
accidents, it would {carce be poffible to expli- 
cate very many of the explicable phazno- 
mena of nature, without having recourfe te 
them ; and it would be ftrange, if many of 
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the abftrufer phetnomena were not explicablis 
by them only. Whereas indeed almoft all 

the rational accounts to be met with of diffi- 

cult pheenomena, are siven by fuch as either 

do not acknowledse,. or at leaft do not talte 
hotice of fub{tantial forms. And it is evi- 
dent by the clear folutions (untouched by ma- 
hy vulgar philofophers,) we meet with of many 
phenomena in the Staticks, and other parts 
of the Mechanicks, and efpecially im the Hy- 
droftaticks, and Pneumaticks, how clearly 

many phenomena may be folved, without 
imploying a fubftaatial form. And on the 

other fide, I do not remember, that either 4- 

riftotle himnfelf (who perhaps {carce ever at- 

tempted it,) or any of his followers, has siven 

a {olid and intelligible folution 6f any one 
phznomenon of nature by the help of fub- 
{tantial forms ; which you need not think ie 
itrange I fhould fay, fince the ¢reareft pa- 
trons of forms acknowledging their nature to 
be * unknown to us, to explain any effect by 
a-fubftantial form, muft be to declare (a8 
they {peak) zgnotum per remottus, or at leatt 
per eque ignotum. And indeed to ckxplicate. 
a phenomenon being to deduce -it from 
foniething elfe in nature, more known to us 

than the thing to be explained by it, ‘how can. 
the imploying of incomprehenfible (or ac 

leaft uncomprehended) fubftantial forms, help 

us to Explain intelligibly-this or that particu- 

lar phenomenon? For to fay, that fach an 

effect proceeds not from this or thar quality of 
the agent, but from its fubftantial fork, is to 
take an ealy way to refelve all difficulties in 
gehefal, without rightly refolviffc any one in. 
particular ; and would make a rare philo- 
fophy, if it were not far more eafy than fa- 

tisfactory : for if it be demanded, why jet ar- 

tracts itraws, rhubarb purges choler, {now 

dazzles the eyes rather than orafs, Er. to fay, 
that thefe and the like effects are performed 

by the fubftantial forms of the re{pective bo- 

dies, is at beft but to tell me, what-is the arent, 

not how the effe@ is wrought ; and ems to 

be but fuch a kind of general way of aniwer- 

ing, as leaves the curious inqgwtirer 4 truch to 

feek for the caufes and manner of particular 

things, as men commonly are for the particu- 

dar caufes of the feveral ftrange thines per - 
formed by witchcraft, though they be rold, 

that it is fome devil, that does them all. 
Wherefore I do not think, but that natural 

philofophy, without being for that the more 

defective, may well enough fpare the doc- 

trine of fubftantial forms as an ufele® theory ;. 

not that men are arrived to be able to expli- 

cate all the phenomena of nature without 

them, but becaufe whatever we cannot ‘expli«. 

cate without them, we cannot neither intel- 

ligibly explicate by them. 

Awd thus, Fyropbilus, I have offered you 
fome of thofe many things, that indifpofed me. 
to acquielce im ‘the received dottrine of fib- 
ftantial forms ; but in cafe any more piercing 
inquirer fhall perfaade himifelf, that he under- 
ftands it throughly, and can explicate ic 
clearly, I fhall ‘congratulate him for fach hap- 
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py ittellectuals, and be very ready to be in- 
formed by him. But fince what the fchools 
are wont to teach of the origin and attributes 
of fubftantial forms, is that, which, I con- 
efs, I cannot yet comprehend ; and fince [ 
have fome of the eminenteft perfons among 
the modern philofophers to join with me, 
though perhaps not for the fame confidera~ 
tions, in the like confeffion, that it is not ne- 
eeffary the reafon of my not finding this doc- 
trine conceivable muft be rather a defective- 
nefs in my underftanding, than the uncon- 
eeivable nature of the thing itfelf; 1, who 
Jove not (in matters purely philofophical). to 
acquiefce in what Ido not underftand, nor 
to go about to explicate things to others ‘by 
whae appears to me itfelf unexplicable, fhail, 
I hope, be excufed, if, leaving thofe, that 
contend for them, the liberty of making what 
ufe they can of fubftantial forms, I do, till I 
be better fatisfied, decline imploying them 
myfelf, and endeavour to folve thofe phgsno- 
mena, I attempt to give an account of, with- 
out them; as not fcrupling to confefs, that 
thofe, that I cannot explicate, at leaft in a ge- 
meral way, by intelligible princtples, I am 
not yet arrived to the diftinct and particular 
knowledge of. 
. Now for our doctrine touching the origin 
of forms, it will not be difficult to col- 
ject it from what we formerly difcourfed abour 
qualities and forms together: fer the form of 
a natural body being, according to us, but an 
effential modification, and as it were the 
{tamp of its matter; or fuch a convention of 
the bignefs, fhape, motion, (or reft,) fitya- 
tion and contexture, (together with the thence 
gefulting qualiues) of the fmall parts, that 
compofe the body, as is necefiary to con- 
f{titute and denominate fuch.a particular -bo- 
dy ; and all thefe actions being producible in 
matter by local motion, it is aareeable to our 
hypothefis to fay, that the firft and univerfal, 
though not immediate caufe of forms is none 
other but God, who put matter into motion, 
(which belongs not to its effence,) and efta- 
blifhed the laws of motion amongft bodies, 
and alfo, according to my opinion, guided it 
in divers cafes at the beginging of things; 
and that, among fecond caufes, the grand ef- 
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varioufly dividing, fequeftring, tranfpofing, 
and fo connecting the parts of matter, pro- 
duces in them thofe accidents and qualities, 
upon whofe account the portion of matter 
they diverfify, comes to belong to this or 
that determinate fpecies of natural bodies, 
which yet is not fo to be underftqod, asdf mo- 
tion were only an efficient caufe in the gene- 
ration of bodies, ‘but very often (as in water, 
fire, &¥¢.) itis alfo one af the chief accidents, 
that concur to make up the form. 

Burt in this laft fummary account of the 
origin of forms, I chink myfelf ebliged to de. 
clare to youa littke more diftinly whar I pent 
now intimated to be my own opinion. And 
this I fhall do by advertifing you, that ghough 


Tagree with our Hpicureans, in thiaking ic 
probable, that the world is made up of aa inna- 
merable multitude of finely iafenfible cor- 
pufcles, endowed with their own fizes, fhapes, 
and motions; and though I apree with the 
Cartefians, in believing (as I find that * .4- 
ngwagoras did of old) that matrer hath not its 
motionfrem itfelf, bot origiaally from God ; 
yet’ in this I differ both from Dpicurys and 
Des Cartes, that whereas the former of them 
lainly denies, that the world was made by a- 
ny deity (for deities he owned,) and the latter 
of them, for aught I can find in his writings, 
or thofe of fome of his emineateft difciples, 
thought, that God having once pat matter in- 
to motion, and eftablifhed the laws of thar 
motion, heeded not more particularly intet- 
pofe fer the produGion of things corporeal, 
nor even of plants or animals, which, aceord- 
ing to him, ave but engines: Ido not at all 
believe, that either thefe Cartefian laws of 
motion, or the Epicurean cafual concourfe of 
atems, could-bring mere matter into fo orderly 
and well-contrived a fabrick as this worid. 
And therefore I think, that the wife author of 
nature did notonly put matter inte motion, but, 
when he refolved to make the world, did fe 
reculate and guide the motions of the fall 
parts of the univerfal mattery as to reduce 
the greater fyftems of them into the order 
they were to continue in; and did more par- 
ticularly contrive fome portions of that mat- 
ter into Yeminal rudiments or principles, 
lodped in convenient receptacles, (and, as it 
were, wombs,) and others inte the bodies of 
plants and animals: one main part of whofe 
contrivance did, as I apprehend, confift in 
this, that’feme of their organs were fo fram- 
ed, that fuppofing the fabrick of the otearer 
bodies-of the univerfe, and the laws hehad e- 
ftablifhed in nature, fome juicy and fpiriuous 
parts of thefe living creatures mutt be dit to 
be ‘turned into prolifick feeds, whereby they 
may have a power, by generating their like, 
to propagate their {pecies, So that, accord- 
ing to my apprehenfion, it was at the begin- 
ning neceffary, that an intelligent and wife 
agent fheuld contrive the.univerial matter into 
the world, (and efpecially fome portions of it 
into {eminal organs and principles,) and fettle 
the laws, according to which the motions and 
actions of its parts upon one another fhould 
be regulated : without which interpoficion pf 
the world’s architect, however moving mat- 
ter may, with foie prabalsility (for Lifee nor 
in the potion any centamty) be conceived to 
be able, after numberlefs occurfions of 15 .in- 
fenfible parts, to caft itfelf into fuch grand 
conventions and convolutions as the Carte- 
fians call wartices, and (as I rememrber) 
+ Epéaures {peaks of wnder the nameof mgos- 
HOUTEN % Osyncess 5 yet I think if utterly am- 
poobaile, that brute and unguided, though 
qoving, matter fhould ever convene into fych 
admirable drnétures; as the bodies of pehkedt 
animals. But the world being ence framed, 
aod the courfe of nature eftablifhed, the at 
tural1it 


* Ariftotle {peaking of Azaxagoras, in the firft chapter of the laf book of his Payficks, thavh his paffage: Drcit 
(Anaxagoras) cum om mia fimul effent, atcue quic{cerent tempore infinito, mentemmoville ac fegregaffe. 


+ Epicuras in his epiftle to Pythocles. 
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turalift (except in fome few cafes, where God 
or incorporeal agents interpofe,) has recourfe 
to the firft caufe but for its general and ordi- 
nary fupport and influence, whereby it pre- 
ferves matter and motion from annihilation 
or defition ; and in explicating particular 
phenomena confiders only the fize, fhape, 
motion, (or want of it,) texture, and the re- 
fulting qualities and attributes of the {mall 
particles of matter. And thus in this great 
automaton, the world, (as in a watch or 
clock,) the materials it confifts of being left 
to themfelves, could never at the Arft convene 
into fo curious an engine: and yet when the 
fkilful arcift has once made and fet it a going, 
the phanomena it exhibits are to be accounted 
for by the number, bignefs, proportion, 
fhape, motion (or endeavour,) reft, coapta- 
tion, and other mechanical affections of the 
fpring, wheels, pillars, and other parts it is 
made up of : and thofe effects of fuch a watch, 
that cannot this way be explicated, muft, for 
aught I know, be confeffed not to be fuffici- 
ently underftood. 

But to return thither, whence my duty to 
the author of nature obliged me to make this 
fhort digreffion: 

Tue hitherto propofed hypothefis, touch- 
ing the origination of forms, hath, I hope, 
been rendered probable by divers particulars 
in the paft difcourfes, and will be both exem- 
plified and confirmed by fome of the experi- 
ments, that make the latrer part of this pre- 
fent treatife, (efpecially the fifth and feventh 
of them,) which, containing experiments of 
the changing the form of a falt and a metal, 
do chiefly belong to the hiftorical or experi- 
mental part of what we deliver touching the 
origin of forms. And indeed, befides the 
two kinds of experiments prefently to be men- 
tioned, we might here prefent you a third 
fort, confifting partly of divers relations of 
metalline tranfmutations, delivered upon their 


own credit by credible men, thar are not al: 
chymifts; and partly of fone experiments 
(fome made, {ome directed by us) of chang- 
ing both bodies totally inflammable almoft to- 
tally into water; and a good part even of di- 
{tilled rain water without additament into 
earth; and diftilled liquors, readily and to- 
tally mingleable with water, pro parte into a 
true oil, that will not mix with it. This fort 
-of experiments, I fay, I might here annex, if 
I thought fit, in this place, either to lay any 
ftrefs upon thofe, that I cannot my felf make 
out, or to transfer hither thofe experiments 
of changes amongft bodies not metalline, that 
belong to another * treatife. But over and above 
what the palt notes and the experiments, that 
are to follow them, contain towards the mak- 
ing of what we teach concerning forms, we 
will here for further confirmation proceed ta 
add two forts of experiments, (befides the 
third already mentioned.) The one, wherein 
It appears, that bodies of very differing na- 
tures, being put together, like the wheels and 
other pieces of a watch, and by their con- 
nexion acquiring a new texture, ‘and fo new 
qualities, may, without having recourfe to 
a fubftantial form, compofe fuch a new con- 
crete, as may as well delerve to have a {ub- 
{tantial form attributed to it, by virtue of 
that new difpofition of its parts, as other bo- 
dies, that are faid to be endowed therewith : 
and the other, that a natural body being dif- 
fipated, and as it were taken in pieces like a 
watch, may have its parts fo affociated, as to 
conftitute new bodies of natures very differ- 
ing from its own, and from each other; and 
yet thefe diffipated and fcattered parts, by 
being recollected and put together again like 
the pieces of a watch, in the like order as be- 
fore, may recompofe (almoft, if not more 
than almoft) fuch another body,.as that they 
made up before they were taken afunder. 


I. ExperRIMENtTS and Tuovucuts about the Produttion 
and Keproduchon of FORMS. 


T was not at random, that I fpoke, when, 

in the foregoing notes about the origin of 
qualities, I intimated, that it was very much 
by akind of tacit agreement, that men had 
diftinguifhed the fpecies of bodies, and that 
thofe diftinctions were more arbitrary, than we 
are wont to beaware of. For I confefs, that 
I have not yet, either in 4rifotle or any other 
writer, met with any genuine and fufficient di- 
agnoftick and boundary for the difcriminating 
and limiting the fpecies of things; or, to fpeak 
more plainly, I have not found; that any na- 
turalift has laid down a determinate number 
and fort of qualities or other attributes, which 
is fufficient and neceflary to conftitute all por- 
tions of matter, endowed with them, diftin& 


* The Sceptical Chymift. 


kinds of natural bodies. And therefore I ob- 
ferve, that moft commonly men look upon 
thefe as diftinét fpecies of bodies, that have 
had the luck to have diftinét names found out 
for them; though perhaps divers of them 
differ much lefs from one another than other 
bodies, which (becaufe they have been huddled 


up under one name,) have been looked upon 


as but one fort of bodies. But not to lay any 
weight on this intimatton about names, I 
found, that for want of a true characteriftick 
or difcriminating note, it hath been and is 
{till both very uncertain as to divers bodies, 
whether they are of different fpecies or of the 
fame, and very difficult to give a fufficient 


‘reafon, why divers bodies, wherein nature is 


affifted 
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affitted by art, fhould not as well pafs for 
diftinét kinds of bodies, as others, that are 
generally reckoned to be fo. 

WHETHER (for inftance) water and ice 
be not to be efteemed diltiné kinds of bodies, 
is fo little evident, that fome, that pretend to 
be very well verfed in Ariftotle’s writings and 
Opinions, afirm him to teach, that water 
lofes not its own nature by being turned into 
ice ; and indeed I remember 1 have read a 
* text of his, that feems exprefs enough to 
this purpofe, and the thing it felf is made 
plaufible by the reduciblenefs of ice back a- 
gain into water. And yet I remember, Galen 
is affirmed to make thefe two diftin& fpecies 
of bodies ; which do@rine is favoured by the 
differing qualities of ice and water: for not 
only the one is fluid, and the other folid, and 
even brittle, but ice is alfo commonly more 
or lefs opacous in comparifon of water, being 
alfo lighter than it in fpecie, fince it fwims 
upon it. To which may be added, that ice 
beaten with common falt will freeze other 
bodies, when water mingled with fale will 
not. And on this occafion I would propofe 
to be refolved, whether muft, wine, fpirit of 
wine, vinegar, tartar, and vappa, be {peci- 
fically diftinét bodies? and the like queftions 
I would afk concerning a hen’s egg, and the 
chick, that is afterwards hatched out of it; as 
alfo concerning wood, afhes, foot, and like- 
wife the eggs of filkworms, which are firft 
{mall caterpillars, or (as fome think them) 
but worms, when they are newly hatched, 
and then aurelia’s, (or hufked maggots,) 
and then butterflies ; which I have obferved 
with pleafure to be the fucceffive production 
of the prolifick feed of filk-worms. And whe- 
ther the anfwer to thefe queries be affirmative 
or negative, I doubt the reafon, that will be 
given for either of the two, will not hold in 
divers cafes, whereto I might apply it. And 
a more puzzling queftion it may be to fome, 
whether a charcoal, being throughly kindled, 
do {pecifically differ from another charcoal ? 
For, according to thofe I argue with, the 
fire has penetrated it quite through; and 
therefore fome of the recent Ariftotelians are 
fo convinced of its being tranfmuted, that all 
the fatisfaction I could find from a very fubtle 
modern fchoolman to the objection, that if 
the glowing coal were plunged into water, it 
would be a black coal again, was, that, not- 
withf{tanding that reduction, the form of a 
charcoal had been once abolifhed by the fire, 
and was reproduced by God, upon the re- 
gained difpofition of the matter to receive it. 

Nor is it very eafy to determine, whether 
clouds, and rain, and hail, and fnow, be bo- 
dies fpecifically diftincét from water and from 
each other, and the writers of meteors are 
wont to handle them as diftin@, And if fuch 
flight differences as thofe, that difcriminate 
thefe bodies, or that, which diftinguifhes wind 
from exhalations, whofe courfe makes it be 
fufficient to conftitutediffering kinds of bodies, 

Vout. Il. 


it will be hard to give a fatisfactory reafon, 
why other bodies, that differ in more or 
more confiderable particulars, fhould not en- 
joy the fame privilege. And I prefume, that 
{now differs lefs from rain, than paper doth 
from rags, or glafs made of wood-afhes does 
from wood. And indeed men having by ta- 
cit confent agreed to look upon paper, and 
glafs, and foap, and fugar, and brafs, and 
ink, and pewter, and gunpowder, and I 
know not how many others, to be difting 
forts of bodies, I fee not, why they may not 
be thought to have done it on as good 
grounds, as thofe, upon which divers other 
differing {pecies of bodies have been conftitu- 
ted. Nor will it fuffice to objeét, that thefe 
bodies are factitious ; for it is the prefent na- 
ture of bodies, that ought to be confidered 
in referring them to fpecies, which way fo- 
ever they came by that nature: for falt, that 
Is in many countries made by boiling fea-wa- 
ter in cauldrons and other veffels, is as well 
true fea-falt, as that, which is made in the J/e 
of Man, (as navigators call it,) without any 
co-operation of man, by the- bare action of 
the fun upon thofe parts of the fea-water, 
which chance to be left behind in hollow pla- 
ces, after a high fpring-tide. And filk- 
worms, which will hatch by the heat of hu- 
man bodies, and chickens, that are hatched 
in Atgypt by the heat of ovens or dunghils, 
are no lefs true filkworms or chickens, than 
thofe, that are hatched by the fun or by hens. 
As for what may be objected, that we muft 
diftinguifh betwixt facticious bodies and natu- 
ral, I will not now ftay to examine, how far 
that diftinction may be allowed: for it may 
fuffice for our prefent purpofe to reprefenr, 
that whatever may be faid of factitious bo- 
dies, where man does, by inftruments of his 
own providing, only give figure, or alfo 
contexture to the fenfible (not infenfible) parts 
of the matter he works upon; as when a 
joiner makes a ftool, or a ftatuary makes an 
Image, ora turner a bow]: yet the cafe may 
be very differing in thofe other factitious 
productions, wherein the infenfible parts of 
matter'are altered by natural] agents, who per- 
form the greateft part of the work among 
themfelves, though the artificer be an affi- 
ftant, by putting them together after a due 
manner. And therefore I know not, why 
all the productions of the fire made by chy- 
mifts fhould be looked upon, as not natural, 
but artificial bodies; fince the fire, which is 
the grand agent in thefe changes, doth not, 
by being employed by the chymift, ceafe to 
be and to work as a natural agent. And fince 
nature her felf doth, by the help of the fire, 
fometimes afford us the like productions, that 
the alchymift’s art prefents us: as in Zina, 
Vefuvius, and other burning mountains, (fome 
of whofe productions I can fhew you,) ftones 
are fometimes turned into lime, {and fo an 
alkalizate falt is produced,) and fometimes, 
if they be more difpofed to be fluxed than cal- 
6H cined, 


* See Lib. 1. de Gen. €§ Corr. t.80. Idem corpus (fays he there) guanquam continuum, alias liquidum, alias concre- 
tum videmus, non divifione aut compofitione boc paffum, aut converfione, aut attadi, feuti Democritus aferit: nam ne- 
que tran/pofitione, neque Nature demutatione (¥ 7a nerzedaacy miv Ques) €* liguido concretum evadere folet. 
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cinec’, brought to vitrification ; metalline and 
mintril! bodies are by the violence of the 
fire colliquated into maffes of very ttrange and 
compounded natures. Athes and metalline 
flawers of divers kinds are fcattered about the 
nei¢hbouring places, and copious flowers of 
fulphur, fublimed by the internal fire, have 
been feveral crmes found about the vents, at 
which the fumes are difcharged into the air: 
(as I have been affured by ingenious vifitors of 
fuch places, whom I purpofely inquired of, 
touching thefe flares; for of thefe travellers 
more than one anfwered me, they had them- 
felves gathered, and had brought fome very 
good.) Not to add, that I have fometimes 
fufpected, upon no abfurd grounds, that di- 
vers of the minerals and other bodies, we 
meet with in the lower parts of the earth, 
and think to have been formed and lodged 
there ever fince the beginning of things, have 
been fince produced there by the help of fub- 
terraneal fires or other heats, which may ei- 
ther by their immediate action, and exceeding- 
ly long application, very much alter fome bo- 
dies by changing their texture; as when lead 
is turned into minium, and tin into putty, by 
the operation of the fire ina few hours, or by 
elevating, in the form of exhalations or va- 
pours, divers faline and fulphureous corpuf- 
cles or particles of unripe, or (to ufe a chymi- 
cal term of art) embryonated minerals, and 
perhaps metals, which may very- mnch alter 
the nature, and thereby vary the kind of o- 
ther fubterraneal bodies, which they pervade, 
and in which they often come to be incorpo- 
rated; or elfe may, by convening among 
themfelves, conftitute particular concretions, 
as we fee, that the fumes of fulphur and thofe 
of mercury unite into that lovely red mafs, 
which in the fhops they call vermilion, and 
which is fo like to the mineral, whence we 
ufually obtatn mercury, that the Latins give 
them both the fame name Cinnabaris, and in 
that are imitated by the French and Italians ; 
in whofe favour I fhall add, that if we fup- 
pofe this mineral to confift of a ftony con- 
cretion, penetrated by iuch mineral fumes, as 
I have been fpeaking of, the appellation 
may be better excufed than perhaps you ima- 
gine ; fince from Cinnabaris native not only I 
obtained a confiderable quantity of good run- 
ning mercury, (which 1s that, men are wont 
to feek for from it,) but to gratify my curio- 
fity fomewhat farther, I tried an eafy way, 
that came into my mind, whereby the caput 
mortuum afforded me no defpicable quantity 
of good combuftible fulphur. But this upon 
the by, being not obliged to fet down here 
the grounds of my paradoxical conjecture a- 
bout the effects of fubterraneal fires and 
heats, fince I here lay no ftrefs upon it, but 
return to what I was faying about tna, 
and other Volcanos. Since then thefe pro- 
dutions of the fire, being of nature’s own 
making, cannot be dented to be natural bo- 
dies, I fee not, why the like productions of 
the fire fhould be thought unworthy that 
name, only becaufe the fire, that made the 
former, was kindled by chance ina hill, and 
that, which produced the latter, was kindled 


by a man in afurnace. And if flower of ful- 
phur, lime, glufs, and colliquated mixcures 
of metals and minerals are to be reckoned a- 
mong natura) bodies, it feems to be but rea- 
fonuble, that, upon the fame grounds, we 
fhould admit flower of antimony, lime, and 
glafs, and pewter, and brafs, and many o- 
ther chymmical concretes, (if I may fo call 
them) to be taken into the fame number; 
and then it will be evident, that to diftin- 
guifh the fpecies of natural bodies, a con- 
courfe of accidents will, without confidering 
any {ubftantial form, be fufficient. 

Burt becaufe I need not, on this occafion, 
have recourfe to inftances of a difputable 
nature, I will pitch, for che illuftration of 
the mechanical production of forms, upon 
vitriol, For fince nature herfelf, without the 
help of art, does oftentimes produce that 
concrete, (as I have elfewhere fhewn by ex- 
perience,) there is no reafon, why vitriol, pro- 
duced by eafy chymical operations, fhould 
not be looked upon as a body of the fame 
nature and kind. And in factitious vitriol, 
our knowing what ingredients we make ufe 
of, and how we put them together, enables 
us to judge very well how vitriol is produced. 
But becaufe it is wont to be reckoned with 
falt-petre, fea-falt, and fal-gem, among true 
falts, I think it requifite to take notice, jn 
the firft place, that vitriol is not a mere falt, 
but that, which Paracel/us fomewhere, and 
after him divers other Spagyrifts call a ma- 
gifery, which in their fenfe (for there are, 
that ufe it in another,) commonly ficnifies a 
preparation, wherein the body to be prepared 
has not its principles feparated ; as in diftil- 
dation, incineration, &¢. but wherein the 
whole body is brought into another form, by 
the addition of fome falt or menftruum, that 
is united per minima with it, And agreeably 
to this notion we find, that from common vi- 
triol, whether native or fatitious, may be 
obtained (by diftillation and reduétion) an 
acid faline {pirit, and a metalline fubftance, as 
J elfewhere mention, that from blue vitriol 
copper may be (by more than one way) fe- 
parated. And I the rather give this adver- 
tifement, becaufe that as there is a vitriol of 
iron, which is ufually green, and another of 
copper, which is wont to be blue, and alfo a 
white vitriol], about which it is difputed what 
it holds, (though that it holds fome copper, I 
have found ;) and yet ofall thefe are without 
{cruple reputed true vitriols, notwithftanding 
that they differ fo much in colour, and (as I 
have difcovered) in feveral other qualities ; 
fo I fee no reafon, why the other minerals, 
being reduced by their proper menftrinims in- 
to falt like magifteries, may not pas for the 
vitriols of thofe metals, and confequently for 
natural bodies: which, if granted, will add 
fome confirmation to our doétrine, though its 
being granted is not neceflary to makeit out, 
For to confine ourfelves to vitriol, itis known 
among chymnifts, that if upon the filings of 
Mars one put aconvenient quantify of that 
acid diftilled Kquor, which is (abufivély) 
wont to be called oi] of vitriol, diluting the 
mixture with rain or with common water, it 
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is eafy by filerating the folution, by evapo- 
rating the aqueous fuperfluity of it, and by 
Jeaving the reit for a competent while ina 
cellar, (or other cold place) to cryftallize ; it 
is eafy, I fay, by this means to-obtain a vi- 
triol of iron ; which agrees with the other vi- 
triol of vitriol-ftones or marchafites, pre- 
fented us by nature, without the help of any 
other menftruum, than the rain, that falls upon 
them from the clouds, in I know not how 
many qualities, part obvious, and part of them 
occult : as, (of the firft fort) in colour, tranf- 
parency, brittlenefs, eafinefs of fufion, ftyp- 
tical tafte, reduciblenefs to a red powder by 
calcination, and other qualities more obvious 
to be taken notice of ; to which may be an- 
nexed divers qualities of the fecond fort, (I 
mean the more abftrufe ones,) as the power to 
turn in atrice an infufion of galls, made in 
ordinary water, (as alfo to turn a certain clear 
mineral! folution, elfewhere mentioned,) into 
an inky colour ; to which, in all probability, 
we may add a faculty of caufing vomits even 
in a {mall dofe, when taken into the ftomach 
ofa man, and that remarkable property of 
being endowed with as exact and curious a 
fhape or figure, as thofe, for which falts have 
been, by modern philofophers efpecially, fo 
much admired, But, that no f{cruple might 
arife from hence, that in the vitriolum martis 
wont to be made by chymifts, the menftruum, 
that is employed, is the oi! of common vitriol, 
which may be fufpected to have retained the 
nature of the concrete whence it proceeded ; 
and fo this factitious vitriol may not be barely 
a new production, but.partly a recorpo- 
rification, as they fpeak, of the vitriolate cor- 
pufcles. contained in the menftruum: to pre- 
vent this.fcruple, I fay, (which yet perhaps 
‘would not much trouble a confidering chy mitt) 
I thought fit to employ a quite other men- 
{truum, that would not be fufpected to have 
any thing of vitriol init. And though aqua 
fortis and fpirit of nitre, however they cor- 
rode Mars, are unfit for fuch a work ; yet 
having pitched upon fpirit of fale inftead of 


oil of vitriol, and preceeding the fame way, . 


that has been already fet down, it anfwered 
our expectation, and afforded us a good green 
vitriol. Nor will the great difpofition I have 
obferved in this our vitriol to refolve, by the 
moifture of the air, into a liquor, make it 
effentially differing from other vitriols, fince 
ic has been obferved, and particularly by 
Guntberus Belichtus more than once, thateven 
the common vitriol he ufed ia ged will 
alfo, though not fo eafily as-other falts, run 
(as the chymitts phrafe it) per deliquium. And 
to make the experiment more compleat; 
though we did nor find either oil of vitriol, 
or fpirit of falt, good menftruums te make a 
blue venereal vitrial out of copper, (however 
filed or thinly larainated,) and though upon 
more trials than one, it appeared, that aqua 
fortis and fpirit of nitre, which we thought 
fit to fubftioute te the above mentioned [i- 
quors, did indeed make a folution of copper, 
but fo unctuous a one, that it was very hard 
to bring any partof it to drynefs, without 


fpoiling the colour and fhape of the defired 
body: yet repeating the experiment with 
care and watchfulnefs, we, this way, obtain- 
ed one of the lovelieft vitriols, that hath per- 
haps been feen, and of which you yourfelf 
may be the judge by a parcel of it I keep by 
nfe for a rarity. 

To apply now thefe experiments, efpecial- 
ly that, wherein fpirit of falt is employed, to 
the purpofe, for which I have mentioned them, 
let us briefly confider thefe two things; the 
one, that our factitious vitriol is a body, that, 
as well as the natural, is endowed with many 
qualities, (manifeft and occult,) not only 
fuch as are common to jit with other falts, as 
tranfparency, brittlenefs, folublenefs in wa- 
ter, &c, but fuch as are properties peculiar to 
it, as greennefs, eafinefs of fufion, ftypticity 
of tafte, a peculiar fhape, a power to ftrike a 
black with infufion of galls, an emetick fa< 
culty, &e. 

Tue other thing we are to confider is, 
that chough thefe qualities are in common vi- 
triol believed to flow from the fubftantial 
form of the concrete ; and may as juftly as the 
qualities, whether manifeft or occult, of o- 
ther inanimate bodies, be employed as argu- 
ments to evince fuch a form: yet in our vi- 
triol, made with fpirit of falt, the fame quali- 
ties and properties were produced by the affo- 
Ciating and juxta-pofition of the two ingre- 
dients; of which the vitriol was compound. 
ed; the myftery being no more but this, that 
the fteel being diffolved in the fpirit, the {a- 
line particles of the former, and the metal- 
line ones of the latter having each their de« 
terminate fhapes, did, by their affociation, 
compofe divers corpufcles of a mixed or 
compounded nature, from the convention of 
many whereof there refulted a new body of 
fuch a texture, as qualified it to afe& our 
fenfories, and work upon other bodies, after 
fuch a manner as common vitriol is wont to 
do. And indeed in our cafe, not only it 
cannot be made appear, that there is any 
fubftantial form generated anew, but that 
there is not fo much as an exquifite mixture, 
according to the common notion the {chools 
have of fuch a mixture. For both the ingre- 
dients retain their nature, (though perhaps 
fomewhat altered,) fo that there is, as we 
were faying, but a juxta-pofition of the me- 
talline and faline corpufcles ; only they are 
affociated fo, as by the manner of their coa- 
lition to acquire that new texture, which de« 
nominates the magiftery they compofe, vi- 
triol, For it is evident, that the faline in- 
gredient may either totally, or for much the 
greateft part be feparated by diftillation, the 
metalline remaining behind. Nay, fome of 
the qualities we have been afcribing to our 
vitriol, do fo much depend upon texture, 
that the very beams of the fun (converged) 
will, as I have purpofely tried, very eafily al- 
ter itscolour, as well as {poil its tranfparency, 
turning it at firft from green to white ; and, if 
they be concentred by a good burning-glafs, 
making it change that livery for a deep red. 
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Dousts and Experiments touch.ng the curious Figures of SALTS. 


ND here let me take notice, that 
A though the exact and curious figures, 
in which vitriol and other falts are 
wont to fhoot, be made arguments of the 
prefence, and great inftances of the plaftick 
fill of fubttantial forms and feminal pow- 
ers; yet, Iconfefs, J am nor fo fully fatisfied 
in this matter, as even the modern philofo- 
phers appear to be. It is not, thar I deny, 
that Plato’s excellent fayina, yswperget o Sede, 
may be applied to thefe exquifite producti- 
ons of nature. For though God has thought 
fitto make things corporeal after a much 
more facile and tntellizible way, than by the 
intervention of fubftantial forms ; and though 
the plaftick power of feeds, which in plants 
and animals I willingly admit, feem not in 
our cafe to be needful ; yet is the divine ar- 
chiteét’s geometry (if I may fo call it) ne- 
verthelefs to be acknowledged and admired. 
For having been pleafed to make the primary 
and infenfible corpufcles of falts and metals 
of fuch determinate, curious, and exact 
fhapes, that as they happen to be affociated 
together, they fhould naturally produce con- 
cretions ; which, though differingly figured, 
according to the refpective natures of their 
ingredients, and the various manners of their 
convening, fhould yet be all of them very 
curious, and feem elaborate in their kinds. 
How little I think is fit to be allowed, that 
the bodies of animals, which- confit of fo 
many curtoufly framed and wonderfully a- 
dapted organical parts, (and whofe ftructure 
is a thoufand times more artificial than that 
of falts and ftones, and other minerals,) can 
be reafonably fuppofed to have been pro‘tuc- 
ed by chance, or without the guidance of 
an intelligent author of things, I have elfe- 
where largely declared. But I confefs I look 
upon thefe fgures we admire in falts, and in 
fome kinds of ftones, (which I have not been 
incurious to collect,) as textures fo fimple and 
flight, in comparifon of the bodies of animals, 
and oftentimes in comparifon of fome one or- 
ganical part, that I think it cannot be in the 
leaft inferred, that becaule fuch flight figu- 
rations need not be afcribed to the plaftick 
power of feeds, it is not neceffary, that the 
{tupendous and incomparably more elabo- 
rate fabrick and flructure of animals them- 
felves fhould be fo. And this premifed, I 
fhall add, that I have been inclined to the 
conjecture about the fhapes of falts, that IJ late- 
ly propofed by thefe confiderations. 

First, That by a bare affociation of me- 
talline and faline corpufcles, a concrete, as 
finely figured as other vitriols, may be pro- 
duced, as we have lately feen. 

SeconDLy, Becaufe that the figures of 
thefe falts are not conftantly in all refpeéts 
the fame, but may in divers manners be 
fomewhat varied, as they happen to be made 
to fhoot more haftily or more leifurely, and 
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as they fhoot in fcanter or fuller proportion 
of liquor. This may be eafily obferved by 
any, that will but with a little attention con- 
fider the difference, that may be found in vi- 
triolate cryftals or grains, when quantities 
of them were taken out of the great coolers, 
as they call them, wherein that falt, at the 
works where it is boiled, is wont to be fet to 
fhoot. And accordingly where the experi- 
enced mineralift Agricola defcribes the feve- 
ral ways of making vitriol in great quantities, 
he does not only more than once call the 
great grains or cryftals, into which it coagu- 
lates, cubes ; but fpeaking of the manner of 
their concretion about the cords or ropes, 
that are wont (in Germany) to be hanged 
from certain crofs-bars into the vitriolate wa- 
ter or folution for the vitriol to faften it felf 
to, he compares the concretions indifferently 
to cubes or clufters of grapes: Ex his (fays 
he, {peaking of the crofs-bars) pendent reftes 
fapillis extente, ad quos humor fpiffus adhe- 
refcens denfatur in tranflucentes atramenti fu- 
torit vel vubos, vel acinos, qui uvc {peciem ge- 
runt*. remember alfo, that having many 
years fince a fufpicion, that the reafon, why 
alkalies, fuch as falt of tartar and pot-athes, 
are wont to be obtained in the form of white 
powders or calces, might be the way, where- 
in the water or the lixiviums, that contain 
them, is wont to be drawn off; I fancied, 
that by leaving the faline corpufclesa com- 
petent quantity of water to fwim in, and al- 
lowing them Jeifure for fuch a multitude of 
occurfions, as might fuffice to make them 
hit upon more congruous coalitions than is u- 
fual, I might obtain cryftals of them, as 
well as of other falts : conjeCturing this, I 
fay, Icaufed fome well purified alkalies dif- 
folved in clear water to be flowly evaporated, 
till the top was covered with a thin ice-like 
cruft; then taking care not to break that, 
left they fhould (as in the ordinary way, 
where the water is all forced off,) want a fuf- 
ficient ftock of liquor, I kept them ina very 
gentle heat for a good while ; and then break- 
ing the above mentioned ice-like cake, J 
had, as I withed, divers figured Jumps of 
cryftalline falt fhot in the water, and tranf- 
parent almoft like white fugar-candy, 

I Likewise remember, that having on fe- 
veral occafions diftilled a certain quantity of 
oil of vitriol with a ftrong folution of fea- 
falc, ill the remaining matter was left dry, 
that faline refidue being diffolved in fair wa- 
ter, filtered, and gently evaporated, would 
fhoot into cryftals, fometimes of one figure, 
fometimes of another, according as the quan- 
tity or ftrength of the oil of vitriol and o- 
ther fubftances determined. And yet thefe 
cryftals, though fometimes they would fhoot 
into prifm-like figures, as roched petre; and 
fometimes into fhapes more like to allom 
Or vitriol ; nay, though oftentimes the fame 
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éapul mortuum diffolved would in the fame 
glafs fhoot into cryftals, whereof fome 
would be of one fhape, fome of another; 
yet would thefe differing grains or cryftals 
appear for the moft part more exquifirely fi- 
gured, than oftentimes vitriol does, From 
fpirit of urine and fpirit of nitre, when Ihave 
juffered them to remain long together before 
coagulation, and freed the mixture from the 
duperfluous moifture very flowly, I have 
fometimes obtained fine long cryftals (fome 
of which I can fhew you) fo fhaped, that 
moft teholders would take them for cry- 
ftals of falt-petre. And I have likewife 
tried, that whereas filver is wont to fhoot in- 
to plates exceeding thin, almoft like thofe of 
Mofcovia elafs, when I have diffolved a pret- 
ty quantity of it in aqua fortis or fpirit of 
nitre, and fuffered it to fhoot very leifurely, 
I have obtained lunar cryftals, (feveral of 
which I have yet by me,) whofe figure, 
though fo pretty as to have given fome won- 
der even to an excellent geometrician, is dif- 
fering enough from that of the thin plates 
formerly mentioned ; each cryftal being 
compofed of many fimall and finely fhaped 
folids, that {tick fo congruoufly to one ano- 
ther, as to have one furface, that appeared 
plain enough, common to them all. 
Turrpty, That infenfible corpufcles of 
different, but all of them exquifite fhapes, 
and endowed with plain, as well as fmooth 
fides, will conftitute bodies varioufly, but all 
very finely figured ; I have made ufe of {e- 
veral ways to manifeft. And firft, though 
harts-horn, blood, and urine, being refolved, 
and (asthe chymifts fpeak) analyzed by di- 
ftillation, may well be fuppofed to have their 
fubftantial forms (if they had any) deftroy- 
ed by the action of the fre; yet in regard the 
faline particles they contain, are endowed 
with fuch figures as we have been fpeaking 
of, when in the liquor, that abounds with ei- 
ther of thefe volatile falts, the diffolved par- 
ticles do leifurely fhoot into cryftals, I have 
divers times obferved in thefe many maffes, 
(fome bigger and fome lefs,) whofe furfaces 


had plains, fome of figures, as to fenfe, ex-., 


actly geometrical, and others very curious 
and pleafant. And of thefe finely fhaped 
cryftals of various fizes, I have pretty {tore 
by me. And becaufe, (as it may be pro- 
bably gathered from the event) the faline 
corpufcles of ftillatitious acid liquors, and 
thofe of many of the bodies they are fitted to 
diffolve, have fuch kind of figures as we 
have been {peaking of, when the folutions of 
thefe bodies, upon the recefs of the fuper- 
fluous moifture, fhoot into cryftals ; thefe, 
though they will fome times be differing e- 
nough, according to the particular natures of 
the diffolved bodies, and the menftruum, 
yet either the cryftals themfelves, or their 
furfaces, or both, will oftentimes have fine 
and exquifite figures; asI have tried by a 
menftruum, wherewith I was able to diffolve 
fome gems, as alfo with a folution of coral 
made with {pirit of verdigreafe, to omit o- 
ther examples. And for the fame reafon, 
VoL. II. 
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when I tried, whether the particles of filver, 
diffolved in aqua fortis, would not, without 
coagulating with the falts, convene, upon 
the account of their own fhapes, into little 
concretions of fmooth and flat furfaces, I 
found, that havine (to afford the metalline 
corpufcles {cope to move in) diluted one part 
of the folution with a great many parts of 
diftilled rain-water, (for common water will 
often-times make fuch folutions become white 
or turbid, ) a plate of copper being fufpend- 
ed in the liquor, and fuffered to lie quiet 
therea while, (for it need not be Jong) there 
would fettle all about it fwarms of little me- 
talline and undiaphanous bodies, fhining in 
the water like the fcales of {mal] fifhes, but 
formed into little plates extremely thin, with 
furfaces not only flat, but exceeding cloffy : 
and among thofe, divers of the larger were 
prettily figured at the edges, And as for 
gold, its corpufcles are fufficiently difpofed 
to convene with thofe of fit or congruous 
falts into concretions of determinate fhapes, 
as I have found in the cryftals I obtained 
from gold diffolved in aqua regis, and af- 
ter having been fuffered to lofe its fuperfluous 
moifture, kept in a cold place ; and not on- 
ly fo, but alfo when, by a- more powerful 
menttruum, I had fubdivided the body of 
gold into fuch minute particles,that they were 
fublimable, (for that I can affure you is pof- 
fible ) thefe volatile particles of gold, with 
the falts, wherewith they were elevated, af- 
forded me (fometimes) ftore of cryftals, 
which, though not all of them near of the 
fame bignefs, refembled one another in their 
fhape, which was regular enough, and a very 
pretty one. But of this more elfewhere. 

§ 1 Rememser I have alfo long fince 
taken pleafure to diffolve two or more of 
thofe faline bodies, whofe fhapes we know al- 
ready, in fair water, that by a very gentle 
evaporation I might obtain concretions whofe 
fhapes fhould be, though curious, yet differ- 
ing from the figure of either of the ingredi- 
ents, But we muft not expeét, that in all 
cafes the falts diffolved together fhould be 
totally compounded : for oftentimes they are 
of fuch different natures, that one will fhoot 
much fooner than another, and then it fre- 
quently happens, that a good proportion of that 
will be firft cryftallized in its own fhape; as 
is confpicuoufly to be obferved in the refin- 
ing of that impure petre, (which from the 
country, that affords it ,the purifiers call Bar- 
bary nitre,) from the common falt it abounds 
with: and (alfo) as Agricola obferves *, that 
in fome cafes, where a vitriolate matter is 
mingled with that, which yields allom, thofe 
two kinds of falts will fhoot feparately in the 
fame large veffel ; (which the trials I have 
made with the compounded folutions of 
thofe two falts do not difcountenance.) Now 
in fuch cafes all, that can be expected, or 
needs be defired, is, that the remaining part 
of the mixture, or fome portion of it, af- 
ford cryftals or grains of compounded folid 
figures. Though the Venetian borax, wont 
to be fold in shops, be known to be a facti- 
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tious body, compounded of feveral falts, that 
I fhall not now ftay to enumerate; and 
though, when we buy it, we ufually find it 
to confift of lumps and grains mifhapen e- 
nough, yet when I diffolved fome of it ina 
good quantity of fair water, and made it co- 
agulate very leifurely, I had cryftals, upon 
whofe furfaces I could perceive very exqui- 
fite, and, as to fenfe, regular and geome- 
trical figures. And one thing I muft not 
here by any means pretermit, which is, that 
though the caput mortuum of common aqua 
fortis confifts of bodies of very differing na- 
tures, (for fuch are nitre and vitriol,) and 
has been expofed toa great violence of the 
fire; yet I have fometimes admired the cu- 
rioufnefs of thofe fioures, that might be ob- 
tained barely by frequent folutions and coa- 
culations of the faline particles of this caput 
mortuum in fair water. But becaufe the gaffes, 
wherein my concretions were made, were too 
little to afford greatcryftals, and they ought 
to fhoot very flowly ; I chofe rather to fhew 
the curious fome large cryftals, which I took 
out of the laboratory of an ingenious perfon, 
who, without minding the figures, had upon 
my recommendation made great quantity of 
that fale in large veffels for a medicine; (it 
being the Panacea duplicata, fo famous in 
Holftein.) For divers of thefe cryftals have 
not only triangles, hexagons, and rhom- 
boides, and other figures exquifitely cut on 
their fmooth and {pecular furfaces, and others, 
bodies of prifmatical fhapes: but fome of 
them are no lefs accurately figured than the 
fineft nitre or vitriol I remember myfelf to 
have obferved, and fome alfo terminate in 
bodies almoft like pyramids, confifting of 
divers triangles, that meet in one vertical 
point, and are no lefs admirably fhaped, than 
the fairer fort of Cornifh diamonds, that have 
been brought me for rarities. Befides the 
producing of falts of new fhapes by com- 
pounding of faline bodies, I have found it to 
be practicable not only in fome grofs, or, as 
they fpeak, corparal falts, fuch as fea-falr, 
falt-petre, but alfo in fome natural and fome 
chymical falts diffolved together, and which 
perhaps you will think more confiderable in 
faline fpirits made by diftillation : noc that all 
of them are fit for this purpofe, but that I 
have found divers of thofe, that work upon 
one another with ebullition, to be fo. For 
in that conflict the faline corpufcles come to 
be affociated to one another, and thereby, or 
by their newly acquired figure, whilft their 
coalition lafts, to lofe much of their former 
volatility: fo that upon evaporation of the 
fuperfluous liquor, they will not fly as other- 
wife they might, but concoagulate into fine- 
ly fhaped cryftals, as I have tried, among o- 
ther faline liquors, with fpirit of urine, and 
fpitic of nitre, and with oil of vitriol, and 
fpirit of fermented urine, with {fpirit of 
fheep’s blood, and fpiric of falt, and alfo 
with the fpirits of falt and urine; which laft 
experiment I the rather mention, becaufe it 
fhews, by the difference of the cryftals, af- 
forded by thofe two liquors from the cryftals 


refulting from one of them, namely, the fpirit 
of urine, (or, if you pleafe, the volatile falt 
wherewith it abounds) concoaculated with a 
fit dofe of oil of vitriol, how much thofe 
compounded emergent figures depend upon 
the more fimple figures of the faline cor- 
pufcles, that happen to convene into thofe 
new concretes. For the fpirit of urine, fa- 
tiated with {pirit of falt, and both very gent- 
ly, and not too far evaporated, often afford- 
ed me cryftals, that differed exceedingly in 
fhape from thofe, which I obtained from the 
fame fpirit of urine, fatiated either with oil 
of vitriol; or with {fpirit of nitre. For, (to 
add that upon the by;) that falt, compounds 
ed of the two fpirits of urine and of common 
falt, is wont to be very prettily figured, con- 
fitting of one long beam as it were, whence 
on both fides iffue out far fhorter cryftals, 
fometimes perpendicular to that, and paral- 
lel to one another like the teeth in a comb, 
and fometimes fo inclining as to make the 
whole appear almoft like a feather; which is 
the more remarkable, becaufe I have (many 
years ago) obferved, that common fal-armo- 
niack, that is made of urine and common 
falt, both crude, with a proportion of foot, 
will, if warily diflolved and coazulated, 
fhoot into cryftals of the like fhape. How 
far the unknown figure of a falt may pof- 
fibly (for I fear it will not eafily) be gueffed 
at by that of the figure, which it makes with 
fome other falc, whole figure is already 
known, I leave to geometricians to confider; 
having, Ifeat, infiited too jong on this fub- 
yect already. But yet I muft add one parti- 
cular more, which will as well illuftrate and 
confirm much of what has been faid above 
touching the origination of vitriol, as fhew, 
thatthe fhape of vitriol depends upon the 

texture of the bodies whereof it is compoed. 
FourtHiy, then, when I confidered, 
that (as I formerly noted) vitriol being but 
a magiftery, made by the concoagulation of 
the corpufcles of a diffolved metal with thofe 
of the menftruum, the magifteries of other 
metals might, without inconvenience, be ad- 
ded, as other vitriolate concretes, to the 
green, the blue, and white vitriol, that are 
without fcruple referred to the fame fpecies : 
and when I confidered, that oil of vitriol was 
not a fit menftruum to diffolve divers of the 
metals, nor even all thofe, that it will corrode, 
and that the like wunfitnefs alfo is to be 
found in common {pirit of falt ; I pitched 
upon aqua fortis, or fpirit of nitre, as that 
menftruum, which was likelieftto afford va- 
riety of vitriols, And accordingly I found, 
that befides the lovely vitriol of copper for- 
merly mentioned, that liquor would with 
quickfilver afford one fort of cryftals, with 
filver another, and with lead a third; all 
which cryftals of vitriol, as they differed 
from each other in other qualities, (upon 
which fcore you will find this experiment 
elfewhere menrioned,) fo they did very ma- 
nifeftly and confiderably differ im fhape ; the 
cryftals of filver fhooting in exceeding thin 
plates, and thofe of lead and quickfilver ob» 
taining 
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taining figures, though differing enough from 
each other, yet of afar greater depth and 
thicknefs, and lefs remote from the figure of 
common vitriol or fea-falr: and yet all thefe 
vitriols, efpecially that of crude lead, when 
it was happily made, had fhapes curious and 
elaborate, as well as thofe we admire in com- 
mon vitriol or fea-falt. 

Iz then thefe curious fhapes, which are be- 
lieved to be of the admirableft effeéts, and 
of the ftrongeft proofs of fubftantial forms, 
may be the refults of texture; and if art can 
produce vitriol itfelf as well as nature, why 
may we not think, that in ordinary phzeno- 
mena, that have much lefs of wonder, re- 
coutfe is wont to be had to fubftantial forms 
without any neceffity ? (matter, and a con- 
vention of accidents being able to ferve the 
turn without them ;) and why fhould we wil- 
fully exclude thofe productions of the fire, 
wherein the chymift is but a fervant of na- 
ture, from the number of natural bodies? 
And indeed, fince there is no certain dia- 
enoftick agreed on, whereby to difcriminate 
natural and fa¢titious bodies, and conftitute 
the fpecies of both; I fee not, why we may 
not draw arguments from the qualities and 
operations of feveral of thofe, that are called 
factitious, to fhew how much may be afcribed 
to, and performed by the mechanical cha- 
racterization, or ftamp of matter ; of which 
we have a noble inftance in gun-powder, 
wherein, by a bare comminution and blend- 
ing the ingredients, nitre, charcoal, and 
brimftone, which have only a new, and that 
an exceeding flight contexture, each retain- 
ing its own nature, in the mixture, fo that 
there is no colour afforded to the pretence of 
a fubftantial form; there is produced a new 
body, whofe operations are more powerful 
and prodigious than thofe of almoft any bo- 
dy of nature’s own compounding. And 
though glafs be but an artificial concrete, yet, 
befides that it is a very noble and ufeful one, 
nature herfelf has produced very few, if e- 
nough to make up a number more lafting 
and more unalterable. And indeed divers 
of thofe factitious bodies, that chymuiftry is 
able to afford us, are endowed with more 
various and more noble qualities than many 
of thofe, that are unqueftionably natural. 
And if we admit thefe productions into the 
number of natural bodies, they will afford 
us a multitude of inftances, to fhew, that 
bodies may acquire many and noble qualities, 
barely by havmg mechanical affections intro- 
duced by outward agents into the matter, or 
deftroyed there. As, though glafs be fuch a 
noble body, as we have lately taken notice 
of, yet fince its fufibility, tranfparency, and 
brittlenefs, that are its only conftituent attri- 
utes, we can in JefS than an hour (or perhaps 
half that time,) turn an opacous body into 
tranfparent glafs, without the addition of any 
‘other vifible body, by a change of texture 
made in the fame matter, and by another 
‘chatige of texture, made without addition, 


as formerly, we can in atrice féduce glafs 
into, or obtain from it, a body not glaffy, 
but opacous, and otherwife of a very differ- 
ing nature, as it had been before. And here 
let me add what may not a little conduce to 
our prefent defign, that even thofe, that em - 
brace Ariffotle’s principles, do unawares con- 
fefs, that a flight change of texture, without 
the introduction of a fubftantial form, may 
not only make a fpecifical difference betwixt 
bodies, but fo vaft a one, that they {hall 
have differing genius’s, and may (as, the 
chymifts fpeak) belong to different king- 
doms, For coral, to pafs by all other plants 
of that kind, that may be mentioned to the 
fame purpofe, whilft it grows in the bottom 
of the fea, isa real plant, and feveral times 
(whieh fuffices for my prefent fcope) hath 
been there found by an acquaintance of mine, 
as wellas by other enquirers, foft and tender 
like another plant: nay, I elfewhere * bring 
very good and recent authority to prove, 
that it is oftentimes found very fucculent, and 
does propagate its fpecies as well as other 
fhrubs; and yet coral, being gathered and 
removed into the air by the recefs of its foul, 
no new lapidifick form being fo, much as 
pretended to, turns into a concretion, that is 
by many eminent writers and others reckoned 
among Japideous ones: as indeed coral does 
not burn like wood, nor obey diftillation like 
it ; and not only its calx is very differing 
from the afhes of vegetables, and 1s totally 
foluble in divers acid liquors, and even f{pirit 


of vinegar, but the uncalcined coral itfelf 


will be eafily corroded by good vinegar, af- 
ter the fame manner as I have feen /apis ftel= 
laris, and other unqueftionably mineral 
ftones diffolved, fome by that liquor, and 
fome by the fpirit of it. A much ftranger 
thing may be feen in the Eaft-India ifland of 
Sombrero, not very far from Sumatra, if we 
may believe our countryman Sir Fames Lan- 
cafter, who relates it as an eye-witnefs, for 
which reafon, and for the ftrangenefs of the 
thing, I fhall add the ftory 1n his own words. 
Here (+ fays he, {peaking of the coaft of Som- 
brero) we found upon the fand, by the fea-fide, 
a {mall twig growing up to a young tree ; and 
offering to pluck up the fame, it forunk down 
into the ground, and finketh, unlefs you hold 
very hard. And being plucked up, a great 
worm is the root of it: and look how the tree 
groweth in greainefs, tbe worm diminifbeth. 
Now as foon as the worm is wholly turned into 
the tree, it rooteth in the ground, and fo 
groweth to be great. This transformation was 
one of the greateft wonders I faw in all my 
travels. This tree being plucked up a little, 
the leaves ftripped off, and the peel, by that 
time it was dry, turned into a bard ftone, 
much like to white coral. So that (concludes 
he) this worm was twice transformed into dif- 
ferent natures: of thefe we gathered, and 
brought home many. The induftrious Pifo, in 
his excellent hiftory of Brafil, vouches a mul- 
titude of witnefles (not having opportunity 

to 


* In the Effays about things fuppofed to be fpontaneoufly generated. 


+ Purchas. Pilgr, Part the firit, p. 152. 
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to be one himfelf) for the ordinary transfor- 
mation of a fort of animals (not much unlike 
grafhoppers) into vegetables, ata certain fea- 
{on of the * year. 

But fince I fet down this relation of Sir 
“tobn Lancafter, I have met with another, 
whofe ftrangenefs may much countenance it, 
in a {mall tract newly publifhed by a Jefuit, 
F, Michael Boym, whom a good critick much 
commended to me. For this author doth, as 
an eye-witnefs, affirm, that which 1s little 
lefs to my prefent purpofe: + Je vis, Ec. 
t.e. I faw in a fmall frefb-water and fbal- 
low lake of the ifland Hainan (which belongs 
to China) crabs or craw-fifhes, which, as foon 
‘as they were drawn out of the water, didina 
moment lofe both life and motion, and became 
pe:rified, though nothing appeared to be chang- 
ed either in the external or internal figure of 
their bodies. What he further adds of thefe 
fifhes, is but of their virtues in phyfick, which 
not concerning our fubject, I fhall, Pyro- 
philus, willingly pretermit it; and even, 
as to our countryman’s relation, hoping, by 
means of an ingenious correfpondent in the 
Eaft Indies, to receive a further information 
about the ftrange plant he mentions, I fhall 
at prefent urge only what has been taken 
notice of concerning coral, to countenance 
the obfervation, for whofe fake thefe nar- 
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ratives have been alledged. And fo likewife 
as to what I was faying of glafs and gun- 
powder, our receiving of thofe, and the ge- 
nerality of factitious bodies, into the catalogue 
of natural bodies, is not (which I formerly 
alfo intimated) neceffary to my prefent argu- 
ment: whereto it is fufficient, that vitriol is 
granted on all hands to bea natural body, 
though it be alfo producible by art. And al- 
fo to the argument it affords us, we might 
add that memorable experiment delivered by 
Hlelmont, of turning oil of vitriol into allom, 
by the odour (as he calls it) of mercury, if, 
however it be not defpicable, we had found 
it fit to be relied on. But referving an ac- 
count of that for another place, we fhall fub- 
ftitute the inftance prefented us by our au- 
thor, about the production of falt-petre : for 
if, having diffolved pot-afhes in fair water, 
you coagulate the filtrated folution into a 
white falt, and on that pour fpirit of nitre, 
till they will not hifs any longer; there will 
fhoot, when the funerfluous water is evapo- 
rated, cryftals, that proclaim their nitrous 
nature by their prifmatical (or at leaft prifm- 
like) fhape, their eafy fufion, their accenfion, 
and deflagration, and other qualities, partly 
mentioned by our author, and partly difco- 
verable by a Jittle curiofity in making trials, 
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REDINTEGRATION of Bopres. 


; HE former of thofe two arguments, 
Pyropbilus, by which I propofed to 
confirm the origin of forms, was, 

as you may remember, grounded upon the 
manner, by which fuch a convention of ac- 
cidents, as deferves to pafs for a form, may 
be produced : and that having been hitherto 
profecuted, it now remains, that we proceed 
to the fecond argument, drawn not (as the 
former) from the firft production, but from 
the reproduction of a phyfical body. And 
though both thefe arguments are valid, yet 
if this latter could, in fpite of the diffi- 
culties intervening in making of the experi- 
ments, that belong to it, be as clearly made 
out as the former, you would, I fuppofe, 
For if 
we could reproducea body, which has been 
deprived of its fubftantial form, you would, 
I prefume, think it highly probable, if not 
more than probable, that (to borrow our au- 
thor’s expreffion) that, which is commonly 
called the form of a concrete, which gives it 
its being and denomination, and from whence 
all its qualities are in the vulgar philofophy, 
by I know not what inexplicable ways, fup-' 
pofed to flow, may be in fome bodies but a 


, ™ The paffage, which is long, I do not here tranfcribe, having had occafion to do it elfewhere. 
lib. §.cap. 21. and at the clofe of his narrative he fubjoins, 


teftes habeat Brafilia, Fc. 


characterization or modification of the mat- 
ter they confilt of ; whofe parts, by being 
fo and fo difpofed in relation to each other, 
conftitute fuch a determinate kind of body, 
endowed with fuch and fuch properties : 
whereas if the fame parts were otherwife dif. 
pofed, they would conftitute other bodies, of 
very differing natures from that of the con- 
crete, whofe parts they formerly were, and 
which may again refult or be produced after 
its diffipation, and feeming deftruétion, by 
the reunion of the fame component particles, 
affociated according to their former difpofi- 
tion. 

Bur though it were not impoffible to 
make an adequate redintegration of a chymi- 
cally analyzed body, becaufe fome of the dif- 
fipated parts will either efcape through the 


junctures of the veffels, (though diligently 


clofed) or, if they be very fubtile, will fy 
away upon the disjoining of the veffels, or 
will irrecoverably ftick to the infide of them: 
yet I fee not why fucha reproduétion, as is 
very poffible to be effected, may not fuffice 
to manifeft what we intend to make out by 
it, For even in fuch experiments it appears, 
that when the form of a natural body is abo- 
lifhed, 


It is extant, 
Non eft, quod quifquam de veritate dubitet, cim infinites 


t Flora Sinenfis, ou Traite des Fleurs, Sc. under the Title Lozmeoques. 
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ithed, and its parts violently fcattered, by 
the bare re-union of fome parts after the for- 
mér manner, the very fame matter the de- 
ftroyed was before made of, may, without 
addition of other bodies, be brought again to 
conftitutea body of the like nature with the 
former, though not of equal bullz, And in- 
ceed the experiment recorded by our authot 
about the reproduction of falt+petre, as it is 
the beft and fuccefsfulleft I have ever been 
able to make upon bodies, that require a 
ftrong heat to diffipate thern; fo I hope it 
will {uffice to give you thofe thoughts about 
this matter, that the author defigned in al- 
edging it; and therefore, though having 
premifed thus much, I fhall proceed to ac- 
quaint you withthe fuccefs of fome attempts 
he intimates (in that effay) his intention of 
making for the redintegration of fome bo- 
dies; yet doing it out of fome hiftorical 
notes, I find among my loofe papers, that, 
which I at prefent pretend to, is but partly 
to fhew you the difficulty of fuch attempts, 
which, fince our author’s eflay was commu- 
nicated, have been reprefented (I fear, by con- 
jecture only) as very eafy to be accurately e- 
nough done; and partly becaufe our author 
does not, without reafon, intimate the ufe- 
fulnefs of redintegrations, in eafe they can be 
effected ; and does not caufelefly tntimate; 
shat fuch attempts, though they fhould not 

erfectly fucceed, may increafe the number 
of noble and active bodies, and confequently 
the inventory of mankind’s goods. 

Upon fuch confiderations we attempted 
the diffipation and re-union of the parts of 
common amber; and though chymitts, for 
fearof breaking their vefiels, are wont, when 
they commit it todiftillation, to add toita 
capul mortuum (as they {peal) of fand, brick, 
&c. (in whofe room we fometimes chufe to 
fubftitute beaten glafs 3) which hinders them 
to judge of and employ the remanence of the 
amber, after the diftillation is finifhed ; yet 
we fuppofed, and found, that if the retort 
were not too much filled, and if the fire were 
flowly and warily enough adminiftred, the 
addition of any other body would be need- 
lefs. Wherefore, having put into a glafs re- 
tort four or five ounces of amber, and admi- 
niftred a gentle and gradual heat, we obferv- 
ed the amber to melt and bubble, (which we 
therefore mention, becaufe ingenious men 
have lately queftionedy whether it can be 
melted,) and having ended the operation, 
and fever’d the veffels, we found; that there 
was come over in the form, partly of oil; 


partly of: fpirit and phlegm, and partly of . 


volatile falt, near half the weight of the 
concrete: and having broken the retort, we 
found in the bottom of ita cake of coal-black 
matter, than whofe upper furface I {carce re- 
member to have feen in my whole life any 
thing more exquifitely polifhed; infomuch, 
that, notwithftanding the colour, as long as I 
kept it, it was fit to fervefor a looking-glafs: 
and this fmooth mafs being broken, (for it 
was exceeding brittle,) the larger fragments 
of it appeared adorned with an excellent luftre. 
Vou. II. 


BoDIESs. 
All thofe parts of the amber, being put (0: 
gether intoa glafs body, with a blind head. 


luted to it, were placed in fand, to be incor= 


porated by a gentle heat: but whilit I ftept 
afide to receive a vifitr, the fire having been 
increafed without.my knowledge, the fumes 
afcended fo copioufly; that they lifted up the 
veffet out of the fand, whereupon falling 
apainft the fide of the furnace, it broke at 
the top, but being feafonably called, we 
faved all but the fumes ; and the remaining 
matter looks not unlike tar, and with the 
leaft heat may be poured out like a liquor, 
fticking, even when itis cold, to the fingers, 
Yet this opened body doth not eafily commu- 
nicate fo much asa tincture to {pirit of wine; 
which therefore feems fomewhat ftrange, be- 
caufe another time prefuming, that this would 
be a good way to obtain a folution of fome of 
the refinous parts of amber, we did by pour- 
ing fpirit of wine, that (though rectified) was 
not of the very beft, upon the re-united parts 
of amber, lightly digefted into a mafs, eafily 
obtain a clear yellow folution, very differ- 
ing from the tinétureof amber, and abound- 
ing (asI found by trial) in the diffolved fub- 
{tance of the amber: but in ail of turpentine 
we have, ina fhort time, diffolved it into a 
blood-red balfam, which may be of good ufe 
(at leaft) tochirurgeons. And having again 
made the former experiment with more wari- 
nefs than before, we had the like fuccefs in 
our diftillation, but the re-united parts of the 
amber being fet to digeft ina large bolt-head, 
the liquor, that was drawn off, did in a few 
hours, from its own caput mortuum, extract 
a blood-red tinéture, or elfe made a folution 
of fome part of it; whereby it obtained a 
very deep red; but having been, by tnter- 
vening accidents, hindered from finifhing 
the experiment, we miffed the fatisfaction of 
knowing to what it may be brought.at laft. _ 
Awnp as for what our author tells us of 
this defign to attempt the redintegration of vi- 
triol, turpentine, and fome other concretes, 
wherein it {emed not unpracticable, he found 
in it more difficulty than every one would ex- 
pect. For the bodies, on which fuch experi- 
ments are likelieft to fucceed; feem to be al- 
lum, fea-falt; and vitriol, And as for al- 
lum, he found it a troublefome work to take 
(as a Spagyrift would fpeak) the principles 
of it afunder; in regard, that it is intorive- 
nient to diltil ic with a caput mortuum,; (as 
chymilts call any fixed additament) left that 
fhould hinder the defired redintegration of 
the diffipated parts. And when he diftilled it 
by itfelf; without any fuch additament, he 
found, that with a moderate heat the allum 
would fcarce part with any thing but its 
phlegm 3 and if he urged it with a ftrang fire, 
he found ic would fo fwell, as to endanger 
the breaking of the retort, or threaten the 
boiling ever into the receiver. (Yet having 
once been able very warily to abftract as 
much phlegm and {pirit, as I conveniently 
could, from a parcel of roch-allum, and hav- 
ing poured it back upon that pulverized ca. 
put mertuum; and left the vcffel long ina 
6K quies 
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quiet place, I found, that the corpufcles of 
the liquor, having had time, after a multi- 
tude of occurfions, to accommodate and re- 
unite themfelves to the more fixed parts of 
the concrete, did, by that affociation (or dif- 
folution) recompofe, at the top ‘of the pow- 
der, many cryftalline grains of finely fi- 
gured falt, which increafing with time, 
made me hope, that, at the length, the whole 
or the greateft part would be reduced into al- 
lum, which yet a mifchance, that robbed me 
of the glafs, hindered me to fee. So like- 
wife of fea-falt, if it be diftilled, as it is u- 
{ual, with thrice its weight of burned clay, 
or beaten brick, it will prove inconvenient 
in reference to its redintegration: and if it be 
diftilled alone, it is apt to be fluxed by the 
heat of the fire, and whilft it remains in fu- 
fion, will fcarce yield any fpirie at all, And 
as for vitriol, though the redintegration of it 
might feem to be lefs hopeful than that of the 
other falts, in regard that it confifts, not only 
of a faline, but of a metalline body, whence 
it may be fuppofed to be of a more intricate 
and elaborate texture ; yet becaufe there needs 
no caput mortuum in the diftillation of it, we 
did, to purfue our author’s intimated defigns, 
make two or three attempts upon it, and feem- 
ed to mifs of our aim, rather upon the ac- 
count of accidental hindrances, than of any 
infuperable difficuity in the thing icfelf. For 
once we, with a ftrong fire, drew off from 
a parcel of common blue vitriol the phlegm 
and fpirit, and fome quantity of the heavy 
oil, (as chymifts abufively call it:) thefe li- 
quors, as they came over without feparation, 
we divided into feveral parts,-and the remain- 
ing very red caput mortuwm intoas many. One 
of thefe parcels of liquor we poured over 
night upon its correfpondent portion of the 
newly mentioned red powder. But having 
left it in a window, and the night proving 
very bitter, in the morning I found the glafs 
cracked in many places, by the violence of 
the froft, and the liquor feemed to have been 
foaked up by the powder, and to have very 
much fwelled tt. This mixture then I took 
out, and placing it in an open-mouthed glafs 
ina window, I found, aftera while, divers 
grains of pure vitriol upon the other matter, 
and fome little fwellings, not unlike thofe we 
fhall prefently have occafion to {peak of, I 
took likewife a much larger parcel of the fore- 
mentioned liquor, and its correfpondent pro- 
portion of caput mortuum; and having leifurely 
mixed them in a large glafs bafon, I obtained 
divers phenomena, that belong not to this 
place, but may be met with where they will 
more properly fall in, In this bafon (which 
I laid in the window, and kept from agita~ 
tion,) I perceived, after a while, the liquor 
to acquire a bluifh tincture, and after ten or 
twelve weeks, I found the mixture dry, (for 
it feems it was too much expofed to the air ;) 
but the furface of it adorned in divers places 
with grains of vitriol very curioufly figured. 
Ano befides thefe, there were ftore of pro- 
‘tuberances, which confifted of abundance of 
{mall vitriolate particles, which feemed in 


the way to a coalition; for having let the 
bafon alone for four or five months longer, 
the matter appeared crutfted over, partly with 
very elevated faline protuberances, partly 
with leffer parcels, and partly alfo with con- 
fiderable broad cakes of vitriol, fome of a- 
bove half an inch in breadth, and proportion- 
abdly long: and indeed the whole furface was 
fo oddly diverfified, that I cannot count the 
trouble thefe trials have put me to, mifpent. 
Another time, ina more flender and narrow- 
mouthed glafs, I poured back upon the ca- 
put mortuum of vitriol the liquors, I had by 
violence of the fire forced from it; fo that 
the liquid part did {wim a pretty height above 
the red calx, and remained a while limpid and 
colourlefs: but the veffel having ftood for 
fome time unftopped in a window, the liquor 
after a while acquired by degrees a very deep 
vitriolate colour, and not long after there ap- 
peared, at the bottom, and on the top of the 
calx, many fair and exquifitely figured grains 
of vitriol, which covered the furface of the 
calx, and the longer the veffel continued in 
the window, the deeper did this change, 
made upon the upper part of the powder, 
feem to penetrate: fo that I began to hope, 
that, in procefs of time, almoft (if not more 
than almoft) the whole mixture would be re- 
duced to perfect vitriol. But an accident 
robbed me of my glafs, before I could fee 
the utmoft of the event. 

And, on this occafion, I muft not preter. 
mit an odd experiment I lately made, though 
I dare not undertake to makeit again. J elfe. 
where relate, how I digefted, for divers 
weeks, a quantity of powdered antimony, 
with a greater weight by half of oil of vitriol ; 
and how having at length committed this mix- 
ture to diftillation, and thereby obtained, 
befides a little liquor, a pretty quantity of 
combuftible antimonial, or antimonio-vitrio- 
late fulphur; there remained, in the bottom 
of the retort, a fomewhat light and very fri- 
able caput mortuum, all the upper part of 
which wasat leaft as white as common wood- 
afhes, and the reft looked like a cinder. 
And now J muft tell you, what became of this 
caput mortuum, whereof J there make no fur- 
ther mention. We could not well forefee 
what could be made of it, but very probable 
it was, that it would afford us fome new dif 
covery, by being expofed to the fire, in re- 
gard of the copious fulphur, whereof it feem- 
ed to have been deprived ; provided it were 
urged in clofe veffels, where nothing could 
be loft. Whereupon committing it to a naked 
fire in a fmall glafs retort, well coated and 
accommodated with a receiver, we kept it 
there many hours, and at length fevering the 
veffels, we found (which need not be won- 
dered at) no antimonial quickfilver, and 
much lefs of fulphur fublimed than we ex- 
pected: wherefore greedily haftening to the 
caput mortuum, we found it fluxed intoa mafs, 
covered with a thin cake of glafs, whofe 
fragments being held againft the light, were 
not all coloured, as antimonial glafs is wont 
to be, but were as colourlefs as common white 

glafs. 
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glafs. he lump above mentioned being 
broken, was found, fémewhat to our wondef, 
to be perfect black antimony, adorned with 
long fhining ftreaks, as common antimony 
is wont to be: only this antimony feemed to 
have been a little refined by the fequeftration 
of its unneceffary fulphur; which ingredi- 
ent feems by this experiment, as well as by 
fome other obfervations of ours, to bé more 
copious in fome particular parcels of that 
mineral, than is abfolutely requifite to the 
conftitution of antimony. Though in our 
cafe it may be fufpected, that the reduction 
of part of the mafs to acolourlefs glafs was 
an effect of the abfence of fo much of the 
fulphur, and might in part make the remain- 
ing mafs fomeamendsfor it. What we fur- 
ther did with this new or reproduced concrete, 
is not proper to be here told you: only for 
your fatisfaction we have kept a lump of it, 
that you may with us take notice of what 
fome philofophers would call the mindfulnefs 
of nature; which, when a body was deprived 
of a not inconfiderable portion of its chief 
ingredient, and had alf its other parts diffipat- 
edand fhuffled, and difcoloured, fo as not to 
be knowable, was able to rally thofe fcattered 
and difguifed parts, and marfhal or dif- 
pofe them into a body of the former con- 
fiftence, colour, &#¢. ‘though (which 1s not 
here to be overlooked) the contexture of an. 
timony, by reafon of the copious fhining 


fimie, that enoble the darker: body, be 
mitch mére elaborate, and therefete more un- 
eafy to be reftored, than that of many other 
concretes. 

But among all my trials about the redinte- 
grataon of bodies, that, which feemed to ftc- 
ceed beft, was made upon turpentine: for 
having taken fome ounces of this, very pure 
and good, and put it intoa glafs retort, I 
diftilied fo long with a very gentle fire, till I 
had feparated it into a good quantity of very 
clear liquor, and a caput mortuym very dry and 
brittle ; then breaking the retort, I powder- 
ed the caput mortuum, which, when it was 
taken out, was exceeding fleek, and tranfpa- 
rent enough, and very red, but being pow- 
dered, appeared of a pure yellow colour. 
This powder I carefully mixed with the 1i- 
quor, that had been diftilled from it, which 
immediately diffolved part of it into a deep 
red balfam; but by further digeftion, in a 
large glafs exquifitely ftopt, that colour began 
to grow fainter, though the remaining part 
of the powder, (except a very little, propor- 
tionable to fo much of the liquor, as may be 
fuppofed to have been wafted by evaporation 
and transfufion out of one veffel into another, ) 
be perfectly diffolved, and fo well reunited to 
the more fugitive parts of the concrete, that 
there is {carce any, that by the {mell, or tafte, 
or confiftence, would take it for other than 
good and laudable turpentine, 
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CONSIDERATIONS 
EXPERIMENTS, 
TOUCHING THE 
Origin of QUALITIES and FORMS. 


Tue Historicat Part. 


S) Ex Gede I) On N@t. 


Containing the obfervations. 


N the foregoing notes I have endeavoured 
| with as much clearnefs as the difficulty of 

the fubject and the brevity I was confined 
to permitted, to give a fcheme or fummary 
of the principles of the corpufcularian philo- 
fophy, as I apprehended them, by way of a 
fhort introduction to it, at Jeaft as far as I 
judged neceffary for the better underftanding 
of what is contained in our notes and experi- 
ments, concerning the productions and changes 
of paiticular qualities, But though, I hope, 
I have not fo affected brevity as to fall into ob- 
{curity, yet fince thefe principles are built upon 
the phenomena of nature, and devifed in order 
to the explication of them, I know not what I 
can do more proper to recommend them, than 
to fubjoin fome fuch natural phzenomena, as 
either induce me to take up fuch notions; or 
which I was directed to find out by the notions 
I had embraced. And fince I appeal to the 
teftimony of nature to verify the doctrine I have 
been propofing about the origin and produc- 
tion of qualities, (for that of forms will require 
a diftinct difcourfe ;) I think it very proper to 
fet down fome obfervations of what nature 
does, without being over-ruled by the pow- 
er and {kill of man, as well as fome experi- 
ments, wherein nature is guided, and as it 
were maftered by art, that fo fhe may be 
made to atteft the truth of our doctrine, as 
well when fhe difclofes her felf freely, and, 
if] may fofpeak, of her own accord, as when 
fhe is as it were cited to make her depofitions 
by the induftry of man. The obfervations 
will be but the more fuitable to our defign 
for being common and familiar as to the phe- 
nomena, though perhaps new enough asto the 
application to our purpofe. And as for the 
experiments, becaufe thofe, that belong more 
immediately to this or that particular quality, 
may be met with in the notes, that treat of it, 
I thought it not amifs, that the experiments 
fhould be both few in number, and yet fo pres- 
nant, that every one of them fhould afford fuch 
differing phzenomena, as may make it applica- 
ble to more than one quality. 


Tue obfervation I ‘will begin with fhall 
be fetched from what happens in the hatching 
of an egg. For as familiar and obvious a 
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thing asit is, (efpecially after what the learn- 
ed Fabricus ab Aquapendente, and a recenter 
anatomift have delivered about them,) that 
there is a great change made in the fubftance 
of the egg, when it is by incubation turned into 
a chick ; yet, as far as I know, this change 
hath not been taken notice of for the fame pur- 
pofe, to which Iam about to apply it. 

I Consi1peEr then, that ina prolific egg (for 
inftance, that of a hen,) as well the liquor of 
the yolk, as that of the white is a fubftance, 
as to fenfe, fimilar. For upon the fame ac- 
count, that anatomifts and phyficians call feve- 
ral parts of the human body, as bones, mem- 
branes, €%c. fimilar, that is fuch, as that eve+ 
ry fenfible part of it hath the fame nature or 
denomination with the whole, as évery {plin- 
ter of bone is bone, as every fhred of fkin is 
{kin. 

Anp thoughI find by diftilling the yolks 
and whites they feem to be diffimilar bodies, 
in regard that the white of an egg (for ex- 
ample) will afford fubftances of a very dilfer- 
ing nature, as phlegm, falt, oil, and earth; yet 
(not now to examine, whether, or how farthefe 
may be efteemed productions of the fire, that 
are rather obtained from the white of the egg, 
than were pra-exiftent in it; not to mention 
this, I fay,) it doth not appear by diftillation, 
that the white of an ege is other than a fi- 
milar body in the fenfe above delivered. For 
it would be hard to prove, that one part of 
the white of an eg@ will not be made to 
yield the fame differing fubftances by diftil- 
lation, that any other part does; and bones 
themfelves, and other hard parts of a human 
body, that are confeffedly fimilar, may by dif- 
tillation be made to afford falt, and phlegm, 
and fpirit, and oil, and earth, as well as the 
white of an ege. 

Turs being thus fettled in the firft place, 
we may in the next confider, that by beating the 
white of an ege well with a whifk, you may re- 
duce it from a fomewhat tenacious, into a 
fluid body, though this production of a hquor 
be, as we elfewhere noted, effeéted by a divul- 
fion, agitation, fc. of the parts; that is, in a 
word, by a mechanical change of the texture 
of the body. 

In the third place I confider, that, according 
to the exaéteft obfervations of modern anato- 
mifts, which our own obfervations do not con- 
tradiét, the rudiments of the chick, lodged 
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in the cicatricula or white fpeck upon the 
coat of the yolk, is nourifhed, till it have ob- 
tained to be a great chick, only by the white 
of the ego; the yolk being by the providence 
of nature referved as amore ftrong and folid 
aliment, till the chick have abfumed the white, 
and be thereby grown great and ftrong enough 
to digeft the yolk: and in effect you may fee 
the chick furnihed not only with all the necef- 
iary, but divers other parts, as head, wings, 
leos, and beak, and claws, whilft the yolk 
ieems yet as it were untouched. But whether 


this obfervatton about the entirenefs of the- 


youl be precifely true, is not much material to 
our prefent purpofe, nor would I be thought 
to build much upon its fince the yolk itfelf, 
efpecially at that time, is wont to be fluid e- 
nough, and to be a liquor perhaps no lefs fo 
than the white was, and that is enough for my 
prefent purpofe. 

For in the laft place I confider, that the 
nutritive liquér of an ege, which is initfelf a 
body fo very foft, that by a little agitation it 
may be made fluid, and is readily enough dif- 
folvable in common cold water ; this very fub- 
ftance, I fay» being brooded on by the hen, will 
within two or three weeks be tranfmuted into a 
chick, furnifhed with organical parts, as eyes, 
ears, wings, legs, &@c. of 2 very differing fa- 
brick, and with a good number of fimilar ones, 
as bones, cartilages, licaments, tendons, mem- 
branes, €%c, which differ very much in texture 
from one another ; befides the liquors, as 
blood, chyle, gall, €c. contained in the folid 
parts. So that here we have out of the white 
of an ege, which is a fubftance fimilar, infi- 
pid, foft, (not to call it fluid,) diaphanous, 
colourlefs, and readily diffoluble in cold water ; 
out of this fubftance, I fay, we have, by the new 
and variouscontrivement of the {mail parts it 
confifted of, an animal, fome of whofe parts are 
not tranfparent, but opacous ; fome of them 
red, as the blood ; fome yellow or greenifh, 
as the gall; fome white, as the brain ; fome 
fluid, as the blood, and other juices ; fome 
confiftent, as the bones, flefh, and other ftable 
parts of the body; fome folid and frangible, 
as the bones; others tough and flexible, as the 
ligaments ; others foft and loofely coherent, as 
the marrow ; fome without fprings, as many 
of the parts ; fome with fprings, as the fea- 
thers; fome apt to mingle readily with cold 
water, asthe blood, the gall; fome not to be 
fo diffolved in it, as the bones, the claws, and 
the feathers; fome well tafted, as the fiefh and 
blood ; fome very ill tafted, asthe call; (for 
that I have purpofely and particuiarly obferv- 
ed.) In a word, we have here produced out 
offuch an uniform matter as the white of an 
CBD 
First, néw kind of qualities, as (befides 
opacity) colours, (whereof a fingle feather will 
fometitnes afford us variety,) odours, taftes, 
and heat in the heart and blood of the chick, 
hardnefs, fmoothnefs, roughnefs, &c. 

SECONDLY, divers other qualities, that are 
wont to be diftinguifhed from fenfible ones, as 
fluidity (in the blood and aqueous humour of 
the eye, ) eo in the griftles, flefh, &c. 

Vou. I. 


hardnefs, flexibility, {pringinefs, toughnefs, 
unfitnefs to be diffolved in cold water, and fe- 
veral others. To which may probably be 
added, 

Turrpiy, fome occult properties, 
ficians obferve, that fome birds, as young 
{wallows young magpyes afford fpecifick or at 
leaft noble medicines in the falling-ficknefs, 
hyfterical fits, and divers other diftempers. 

FourTHLy, I very well forefee it may be 
objected, that the chick with all its parts is not 
a mechanically contrived engine, but fafhioned 
out of matter by the foul of the bird, lodged. 
chiefly in the cicatricula, which by its plaftick 
power fafhions the obfequious matter, and be- 
comes the architeét of itsovm manfion, But 
not here to examine, whether any animal, ex- 
cept man, be other than a curious engine, J an- 
{wer, that this objetion invalidates:not what I 
intend to prove froin the alledged example. 
For Jet the plaftick principle be what it will, yet 
ftill, being a phyfical agent, it muft a& after a 
phylical manner ; and having no other matter 
to work upon but the white of the egg, itcan 
work upon that matter but as phyfical agents, 
and confequently can but divide the matter in- 
to minute parts of feveral fizes and fhapes, and 
by local motion varioufly context them, accor- 
ding to the exigency of. the animal to be pro- 
duced, though from {0 many various textures 
of the produced parts there muft naturally e- 
merge fuch differences of colours, taftes, and 
confiftencies, and other qualities, as we have 
been taking notice of. That, which we are 
here to confider, is not what is the agent or 
efficient in thefe productions, but what is done 
to the matter to effect them. And though 
fome birds by an inbred {kill do very artifici- 
ally build their curious nefts, yet cannot na+ 
ture, that teaches them, enable them to do 
any more than felect the materials of their 
nefts, and by local motion divide, tranfport, 
and connect them after a certain manner. And 
when man himfelf, who is undoubtedly an intel- 
hgent agent, is to framea building or an en- 
gine, he may indeed, by the help of reafon and 
art, contrive his materials curioufly and {kil- 
fully ; but ftill all hecan do, is but to move, 
divide, tranfpofe, and context the feveral parts, 
into which he is able to reduce the matter af 
figned him. 

Nor need we imagine, that the foul of that 
hen, which having firft produced the egg, does 
after a while fit on it, hath any peculiar effici- 
ency in hatching of a chick: for the ege will 
be well hatched by another hen, though thar, 
which laid it, be dead. And, which is more, we 
are aflured by the teftimony of very good au- 
thors, as well as of recent travellers, that in 
fome places, efpecially in Agypt, there needs 
no bird at all to the production of a chick out 
of an egg, fince they hatch multitudes of eggs 
by the regulated heat of ovens or dunghils, 
And indeed, that there is a motion or agitation 
of the parts of the ege by the external heat, 
whereby it is hatched, is evident of it felf, and 
not (as far as I know) denied by any; and that 
alfo the white fubftance 1s abfumed, and contex- 
ed or contrived into the body of the chick, and 
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its feweral parts, is manifeft to fenfe; efpecially 
if one hath the curiofity to obferve the pto- 

refs of the chick’s farmation and increment. 
But as it is evident, that thefe two things, the 
{ubftance of the white, and the local motion, 
wherein the external heat neceffary to incuba- 
tion puts its parts, do eminently concur to 
the produétion of the chick, fo that the for- 
mative power (whatever that be) doth any 
more than guide thefe motions, and thereby af- 
fociate the fitted particles of matter after the 
manner requilite to conftitute a chick, is that, 
which I think will not eafily be evinced. And 
I might, to what I faid of the egg, add feve- 
ral things touching the generation of viviparous 
animals, which the learned Fabricius ab Aqua- 
pendente, as well, as fome of the ancient philo- 
fophers, would have to be generated from an 
imperfect kind of eggs: but I take the eggs of 
birds to be much fitter to inftance in, becaufe 
theyare things, thatwe have more at command, 
and wherewith we can conveniently make more 
trials and obfervations; and efpecially becaufe 
in perfeét eggs the matter to be tran{fmuted 1s 
more clofely locked up, and being kept from 
any vifible fupply of matter, confined to be 
wrought upon by the external heat, and by its 
own vital principle within. 


If. 

Water being generally efteemed an ele- 
mentary body, and being at leaft far more ho- 
mogeneous than bodies here below are wont to 
be, it may make very much for our prefent pur- 
pofe to fhew, that water itfelf, that is fluid, 
taftelefs, inodorous, diaphanous, colourlefs, vo- 
latile, &?c. may, by a differing texture of its 
parts, be brought to confticute bodies of attri- 
butes very diftant from thefe. This I thought 

ht be done, by nourifhing vegetables with 
fimple water. For in cafe I cquld do io, all 
or the greateft part of that, which would ac- 
crue to the vegetable thus nourifhed would 
appear to have been materially but water, with 
what exotick quality foever it may afterwards, 
when tranfmuted, be endowed. 

THe ingenious He/mont indeed mentions an 
experiment fomewhat of this nature, though 
not to the fame purpofe, which he made by 
planting a branch of willow into a pot full of 
earth, and obferving the increafe of weight 
he obtained after divers years, though he fed 
the plant but with rain-water. And fome 
learned modern naturalifts have conjectured at 
the eafy tranfmutableneis of water, by what hap- 
pens. in gardens and orchards, where the fame 
fhowers or rain after a long drought makes a 
reat number of differing plants fo flourifh. But 
though thefe things be worthy of their authors, 
yet 1 thought they would not be fo fit for my 
purpofe, becaufe it may be {pecioufly enough 
objected, that the rain-water does not make 
thefe plants thrive and flourifh, by immediate- 
ly affording them the aliments they affimilate 

into their own fubftance, but by proving a 
vehicle, that diffolves the faline, and other alt- 
mental fubftances of the earth, and dilutes both 
them and the nutritive juice, which, in a part of 
the plant it felf, it may find too much thickned 


by the drought or heat of the ambient air, and 
by this means it contributes to the nourifhment 
of the plant, though 1t felfbe infenfibly after- 
wards exhaled into vapours. And indeed ex- 
perience fhews us, that feveral plants, that 
thrive not well without rain-water, are not yet 
nourifhed by it alone, fince when corn in the 
field, and fruit-trees in orchards, have confumed 
the faline and fulphureous juices of the earth, 
they will not profper there, how much rain 
foever falls upon the land, till the ground by 
dung or otherwife be fupplied again with fuch 
affimilable juices. Wherefore I rather chofe 
to attempt the making of plants grow in phials 
filled with water, not only to prevent the fore- 
mentioned objection, and alfo to make the 
experiment lefs tedious, but that I might have 
the pleafure of feeing the progrefs of nature 
in the tranfmutation of water: and my obfer- 
vations of this kind as novelties, unmentioned 
by any other writer, I fhewed divers ingeni- 
ous friends, who having better opportunities 
than I of ftaying in one place, have attempt- 
ed the like, and made fuccefsful trials, which I 
fuppofe will not be concealed from the publick. 
Of my obfervations about things of this kind, 
I can at prefent find but few among my 47- 
verfaria, but in them I find enough for my 
prefent turn. For they and my memory in- 
form me, that vinca pervinca, raphanus aqua- 
ticus, {pearmint, and even ranunculus it felf, 
did grow and profper very well in phials filled 
with fair water, by whofe necks the leaves were 
fupported, and the plant kept from finking : 
fome of thefe were only cuttings without roots, 
diverfe of them were left in the water all the 
autumn, and great part of the winter, and at 
the end of Fanuary were taken out verdant and 
with fair roots, which they bad fhot in the 
water. And befides I find, that particularly a 
branch or fprig of raphanus aquaticus was kept 
full nine months, and during that time wither- 
ed not the whole winter, and was taken out of 
the water with many fibrous roots, and fome 
green buds, and an increafe of weight ; and that 
aftump of ranunculusdid fo profper in the water, 
thatin a month’s time it had attained toa pretty 
deal more than double the weight it had, when 
it was put in. And the next note, which I find 
concerning thefe plants, informs me, that the 
above mentioned crow’s-foot being taken out 
again at fix months after it was put in, weigh- 
ed a drachm and a half wanting a grain and a 
half, that is, fomewhat above thrice as much as 
it did atfirft. This laft circumftance (of the 
increafe of weight) I therefore thought fit par- 
ticularly to make trial of, and fet down upon 
this account among others, that having doubt- 
ed the roots and leaves, that feemed produced 
out of the water, might really be fo by an ob- 
longation and an expanfion of the plants, (as I 
have purpofely tried, that an onion weighed 
and laid up in the fpring, though after fome 
weeks keeping in the air it fhot blades, where- 
of one was five inches long, inftead of in- 
corporating the air or terreftrial effluviums 
with irfelf, and confequently thereby growing 
heavier, had loft nine grains of its former 


weight ;) it might by this circumiftance appear, 


that 
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that there may be a real affimilation and tran{- 
mutation of water into the fubftance of the 
vegetable, as I elfewhere alfo fhew by other 
proofs, For this being made out, from thence 
J infer, that the fame corpufcles, which, con- 
vening together after one manner, compofe 
that fluid, inodorous, colourlefs, and infipid 
body of water, being contexted after other 
manners, may conftitute differing concretes, 
- which may have firmnefs, opacity, odours, 
{mells, taftes, colours, and feveral other mani- 
feft qualities, and that too very different ‘from 
one another. And befides all this, thefe dif- 
tinct portions of tranfmuted water may have 
many other qualities, without excepting thofe, 
that are wont to be called fpecific or occult ; 
witnefs the feveral medicinal virtues attributed 
by authors to {pearmint, and to periwinkle, 
to majorane, and to raphanus aquaticus. And 
as for ranunculus, that plant being reckoned 
among poifonous ones, and among thofe, that 
raife blifters, it will be eafily granted, that it 
hath, as other :poifons, an occult deleterial 
faculty : and indeed it fomewhat deferves our 
wonder, that fo infipid and innocent a thing as 
fair water, fhould be capable of being turned 
into a fubftance of fuch a piercing, and cauftic 
nature, as by contact to raife blifters on a hu- 
man body. And yet perhaps that is no lefs 
{trange, whieh we elfewhere relate, that a plant 
conlifting chiefly of tranfmuted water, did 
by diftillation afford us a true oil, that would 
not mingle with water, and confequently was 
eafily convertible into fire. But whether or.no 
this experiment, or any fuch like, prove, that 
almoft all things may be made of all things, 
not immediately, but by intervention of fuccef- 
five changes and difpofitions, is a queftion; to 
which we elfewhere fay fomething, but are not 
willing in this place to fay any thing. And if 
if it be here objected, that the folid fubftance, 
that accrues to a plant rooted in water, pro- 
ceeds not at all from the water itfelf, but from 
the nitrous; fat, and earthy fubftances, that 
may be prefumed to abound even in common 
water; not here to repeat what I elfewhere fay 
about this objection, I fhall at prefent reply, 
that though as to divers plants, that flourifh af- 
ter rain, 1am apt to think, as I intimated a- 
bove, that they may in part be nourifhed as 
well by the faline and earthy fubftances, to 
which the rain ufually proves a vehicle, as by 
the rain itfelf; yet as to what the objeétion 
holds forth about the plants, that grow not in 
the ground, but in glaffes filled with water, it 
fhould not be barely faid; but proved; which 
he will not perhaps think eafy to be done, that 
confiders how vaft a quantity .of fair water is 
requifite to be exhaled away, to obtain as 
much as one ounce of dry refidence; whether 
faline or earthy. 


IIT. 

Tuat a plant growing in the earth doth 
by the faculties of its vegetative foul attract the 
juices of the earth; that are within its reach, 
and {electing thofe parts, that are congruous to’ 
its nature, refufe the reft, is the general opinion 
of philofophers and phylicians : and therefore 
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many naturalifts are not wont much to marvel; 
when they fee a tree bear a fruit, that is four or 
bitter, becaufe they prefume, that nature hath, 
in the,root of the tree culled out fuch parts of 
the alimental juice of the earth, as being made 
to convene into one fruit, are At to make it of 
fuch a quality, But it is worth obferving for our 
prefent purpofe, what happens both in ordi- 
nary graftings, and efpecially in that kind of in- 
fition (taking the word in a large fenfe) which 
is commonly called inoculation. For though 
we may prefume, thatthe root of a white- 
thorn (for inftance) may electively attraé its 
aliment from the earth, and choofe that, which 
is fitteft to produce the ignoble fruit, . that is 
proper for that plant ; yet wecannot reafon- 
ably fuppofe, that it fhould, in its attraction of 
aliment, have any defign of providing an ap- 
propriate nutriment for a pear: and yet the 
known experience of gardeners, and our own 
obfervations manifeft, that the cyons of a pear- 
tree will take very well upon a white-thorn- 
ftock, and bring forth a well-tafted fruit, very 
differing in many qualities from that of the 
white-thorn. I have alfo learned from thofe 
that are expert, that though apples and pears, 
being but vulgar fruit, are feldom propagated 
but by grafting ; yet they may be propagated 
likewife by inoculation, (which feems to be 
but akind of grafting with a bud.) Now in 
the inoculations, that are made upon fruit-trees, 
it is very obfervable, and may much counte- 
nance what we are endeavouring to prove; that 
a little vegetable bud, (that is no feed properly 
fo called) not fo big oftentimes as a pea, fhould 
be able fo to tranfmute all the fap that arrives 
at it, that though this fap be already in the 
root, and inits paflage upwards determined by 
nature’s intention, as men are wont to f{peak, 
to the production of the fruit, that is natural to 
the ftock ; yet this fap fhould by fo {mall a ve- 
getable fubftance as a bud, (whether by the 
help of fome peculiar kind of ftrainer, or by 
the operation of fome powerful ferment lodged 
init, or by both thefe,; or fome other caufe) 
be fo far changed and over-ruled, as to confti- 
tute a fruit quite otherwife qualified than that, 
which is the genuine production of the tree, 
and which is actually produced by thofe other 
portions of the like fap, which happened to 
nourifh the prolific buds, that are the genuine 
offspring of the ftock; fo that the fame fap, 
that in one part of a branch conftitutes (for in- 
{tance) a clufter of haws, in another part of 
the fame branch may conftitute a pear, And 
that which is further remarkable to our pre- 
{ent purpofe, is; that not only the fruits made 
of the fame fap do often differ from one ano- 
ther in fhape, bignefs, colour, odour, talte, 
and other obvious qualities, as well as occult 
ones: but that though the fap itfelf be (often- 
times) a waterifh and almoft infipid liquor, 
that appears to fenfe homogeneous enough, and 
even by diftillation affords very little befides 
phlegin ; yet this fap is not only convertible 
by buds of feveral natures into differing fruits, 
but in one and the fame fruit the tranfmiuted fap’ 
fhall, by differing textures, be made to exhibit 
very differing and fometimes contrary qualities. 
S 
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As when (for inftance) a peach-bud does not 
only change the fap, that comes to It into a fruit, 
very differing from that, which the ftock natu- 
rally -produceth, but in the fkin of the peach 
it muft be red, in the kernel white, and in 
other parts, of other colours; the flefh of it 
muft be fragrant, the ftone inodorous, the flefh 
foft and yielding, the ftone very hard and brit- 
tle, the meat pleafantly tafted, the kernel bit- 
ter; mot to mention, that peach-bloffoms, 
though produced alfo by the bud, are of a co- 
lour and texture-very differing from that of the 
fruit, and are ennobled with an occult quality, 
which the fruit hath not, I mean, a purgative 
virtue: fo that from inoculations we may 
learn, that a phleematie liquor, that feems ho- 
mogeneous enough, and but very flenderly 
provided with other manifeft qualities than 
common water, may, by being varioufly con- 
texted by the buds of trees, be tranfmuted in- 
to bodies endowed with new and various confi- 
derable fcents, colours, taftes, folidity, medi- 
cinal virtues, and divers other qualities mant- 
feft and occult. 

Ir it be here faid, that thefe qualities are the 
productions of the plaftie power refiding in pro- 
lific buds, which indeed (to me) feem to be but 


very minute boughs ; I fhall return the fame~ 


an{wer, that I -did to the like objection, when it 
was propofed in the firit obfervation. 
Hrruerto | have only argued from vulgar 
inoculations, but there may be others, as well 
more confidérable, as lefs ordinary: and I re- 
member I have feen a tree, whereof, though 
the ftock was of one fort of good fruit, there 
were three more and differing kinds of  ftone- 
fruit, that had been made to take by inocula- 
tion, and two of thofe inoculated boughs had 
actually froiton them ; and the third, though 
it had as yet no fruit, becaufe the feafon for 
that fort of plants to bear was not yet come, 
yet the fhoot was fo flourithing, that we con- 
cluded, that the bloffoms would in due time be 
fucceeded by fruit. And fnce f have been 
fpeaking of the differing qualities of the parts 
of the fame fruit, I am content to add two 
things : the one, that Garcias ab Horto, a claf- 
fic author, (and phyfician to the Indian vice- 
roy) affirms * with fome folemnity, (as won- 
dering that a learned man fhould write other- 
wife) that though the fruit we call caffia fiftula 
be very commonly ufed, beth here and in the 
Indies, as a purging medicine, yet the feeds of 
this folutive caffia are aftringent. The other, 
that of late years there have been often brought 
into England from the Caribbe iflands certain 
kernels of a fruit, which thofe, that have feen it 
orow, liken to a white pear-plumb ; thefe are fo 
ftrongly purgative and alfo emetic, that the in- 
cenious Mr. Lygont tells us, that five of them 
wrought with him a dozen times upwards, and 
above twenty downwards; and yet the fame 
author affures us, (which is likewife here a re- 
ceived tradition among them that are curious of 
this fruit,) that in the kernel, in the parting of 
it into halves, (as when our hazle-nuts in Exg- 
Jand part in the middle longways) you fhall 


* Aromat. Hilt. lib. 1. cap. 29. de Caffe falutivz. 
+ T.ygon’s Hiftory of Barbados pag. 67, 68. 


find a thin film, which looks of a faint carna+ 
tion, (which colour is eafily enough difcerned, 
the reft of the kernel being perfeétly white, ) 
and that taking out the film, you may eat the 
mut fafely, without feeling any operation at all, 
and it is as fweet as a Jordan almond. [A 
learned man, that practifed phyfze in Amereca, 
being inquired of by me concerning the truth 
of this relation, anfwered, that though he had 
divers times given thofe nuts as cathartic re- 
medies, yet he had not that curiofity to take 
out the films, finding it the univerfal belief, 
that the purgative faculty confifted therein. } 
And I remember, that the famous + Mozardes 
doth fomewhat countenance this tradition, 
where, {peaking of another purging fruit, chat 
alfo comes from America, . (from Cartagena, 
and Nombre de Dios) he tales notice, that thefe 
purging beans (which are like ours, but {mall- 
er) have a thin fkin, that divides them through 
the middle, which muft (together with the ex- 
ternal rind) be caft away, elfe they will work 
fo violently both upwards and downwards, as 
to bring the taker into hazard of his life 
whereas he commends thefe beans, rightly pre- 
pared, not only asa pleafant medicine, that 
doth without trouble purge both choler, 
phlegm, and grofs humours, for which it is 
celebrated among the /zdians. 

To thefe ftories of our countrymen and Mo-. 
nardes, | fhall fubjoi another, whieh I find re- 
lated by that great rambler about the world, 
Vincent le Blanck, who giving us an account of 
a public garden, which he vifited in Africa, in 
the territories of the Lord of Cafma, not far 
from the borders of Nuéza, which he repre- 
fents as the curtoufeft garden he faw in all the 
Faft, he mentions this among other rarities : 
‘ There were (fays he} other forts of fruit, 
¢ which IJ never faw but there, and one among 
‘ the reft, leaved like a fycamore, with fruie 
‘ like'the golden apple, but no gall more bit- 
‘ ter, and within five kernels, as big as al- 
¢ monds, the juice whereof is fweet as fugar ; 
betwixt the fhell and the nut there grows a 
thick {kin of a ‘carnation colour, which taken 
before they be thoroughly ripe, they preferve 
‘ with date vinegar, and make an excellent 
‘ {weatmeat, which they prefent to the king as 
‘ a great curlofity.’ 


aA A A 


IV. 


Tue fourth and laft obfervation I fhalt at 
prefent mention, is afforded me by the confi- 
deration of rotten cheefe. For if we takeno- 
tice of the difference betwixt two parts of the 
fame cheefe, whereof the one continues found 
by preferving its texture, and the other hath 
fuffered that impairing alteration of texture we 
call rottennefs 3 we may often fee a manifeft 
and notable change in the feveral portions of a 
body, that was before fimilar. For the rotten 

art will differ from the found in its colour, 
which will be fometimes livid, but moft com- 
monly betwixt green and blue ; and its odour, 
which, will be both ftrong and offenfive; and 


its tafte, which will be very piquant, and to 


3 fomie 


+ See Nicholaus Monardes under the title, Fabe purgatrices.. 
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fome men much morc pleafant than before, but 
to moft men cdious ; and in divers other qua- 
lities, as particularly its confiftence, it will be 
much Icfs foiid and more friable chan before ; 
and if with a good microfcope we look upon 
the moulded parts of many cheefes, we fhall 
quickly difcover therein fome {warms of little 


ADVERTISEMENTS about 


Fi E author would not have the rea- 
der think, that the following experi- 

; ments are the fole ones, that he could 
have fet down to the fame purpofe with them. 
For they are not the only, that he had actually 
laid afide for this occafion, till judging the en- 
fuing ones fufficient for his prefent fcope, he 
thought it fitter to referve others for thofe 
notes about the production of particular qua- 
lities, to which they feemed properly to be- 
long. Perhaps alfo it will be requifite for me 
(becaufe fome readers may think the omiffion 
a little {trange) to excufe my having left divers 
particulars unmentioned in more than one of 
the enfuing experiments. And I confefs, that 
I might eafily enough both have taken notice 
of more circumftances in them, and made far 
more reflexions on them, if I would have ex- 
patiated on the feveral experiments, according 
to the directions delivered in other * papers. 
But though there, where it was my defign to 
give employment to the curiofity and diligence 
of as many votariesto nature, as (for want of 
better inftructions) had a mind to be fo fet 
on work, it was fit the propofed method 
fhould be fuitable ; yet here, where I deliver 
experiments not fo much as part of natural 
hiftory, as inftances to confirm the hypothefes 
and difcourfes they are annexed to, it feem- 
ed needlefs and improper (if not impertinent) 
to fet down circumftances, cautions, inferences, 
hints, applications, and other particulars, that 
had no tendency to the fcope, for which the 
experiments were alledged. 

Anp as for the kind of experiments here 
made choice of, I have the lefs fcrupled to 
pitch upon chymical experiments rather than 
others on this occafion; not only becaufe of 
thofe advantages, which I have afcribed to fuch 
experiments in the latter part of the + preface 
to my Specimens, but becaufe I have been en- 
couraged by the fuccefs of the attempt made in 
thofe difcourfes. For as new as it was, when I 
made it four or five years ago, and as unufual 
a thing as it could feem to divers Atomifts and 
Cartefians, that I fhould take upon me to con- 
firm and iluftrate the notions of the Particu- 
Jarian philofophy (if I may fo call it) by the 
help of an art, which many were pleafed to 
think cultivated but by illiterate operators or 
whimfical fanaticks in philofophy, and ufeful 
only to make medicines or difguife metals: yet 
thefe endeavours of ours met with much lefs 
oppofition, than new attempts are moft com- 
monly fain to ftruggle with. And in fo fhort 
a time I have bad the happinefs to engage both 

Vor. II. 


animals, (the mites) furnifhed with variety of 
parts of differing fizes, ihapes, textures, &c. 
and defcry a yet greater diverfity, both as to 
manifeft qualities (nor probally is it inferiour as 
to occult ones) betwixt the mouldy part of the 
cheefe andthe untainted, than the unafliftcd 
eye could otherwife have difcovered. 


the Enfuing SECTION II. 


divers chymifts to learn and relifh the notions 
of the corputcular philofophy, and divers 
eminent embracers of that to endeavour to 1l- 
luftrate and promote the new philofophy, by 
addicting themfelves to the experiments, and 
perufing the books of chymifts, And [I ac- 
knowledge, it isnot unwelcome to me to have 
been (in forme little meafure) inftrumental to 
make the corpufcularian philofophy, affifted 
by chymiftry, preferred to that, which has fo 
long obtained in the fchools, For (not here 
to confider, which I elfewhere do, how great 
an advantage that philofophy hath of this, by 
having an advantage of it in point of clearnefs) 
though divers learned and worthy men, that 
knew no better principles, have, in cultivating 
the Peripatetick ones, abundantly exercifed and 
difplayed theirown wit ; yet I fear they have 
very little, if at all, improved their reader’s in- 
tellect, or enriched it with any true or ufeful 
knowledge of nature ; but have rather taught 
him to admire their fubtlety, than underftand 
hers. For toafcribe all particular phenomena, 
that feem any thing difficult, (for abundance 
are not thought fo, that are fo,) to fubftanrial 
forms, and but nominally underftood quali- 
ties, is fo general and eafy a way of refolving 
difficulties, that ic allows naturalifts, without 
difparagement, to be very carelefs and lazy, if 
it do not make them fo; as in effect we may 


fee, that in about two thoufand years fince 


Ariftotle’s time, the adorers of his phyfcks, 
at leaft by virtue of his peculiar principles, 
feem to have done little .more than wrangle, 
without clearing up (that I know of) any my- 
{tery of nature, or producing any ufeful or noble 
experiment : whereas the cultivators of the 
particularian philofophy, being obliged by the 
nature of their hypothefis, and their way of rea- 
foning, to give the particular accounts and ex- 
plications of particular phenomena of nature, 
are alfo obliged, not only to know the general 
laws and courfe of nature, but to inquire into 
the particular ftructure of the bodies they are 
converfant with, as that, wherein, for the moft 
part, their power of acting and difpofition to be 
acted on does depend. And in order to this, 
fuch inquirers muft take notice of abundance 
of minute cireumftances ; and to avoid miftak- 


ing the caufes of fome of them, muft often 


make and vary experiments 3 by which means 
nature comes to be much more diligently and 
induftrioufly ftudied, and innumerable parti- 
culars are difcovered and obferved, which in 
the lazy Ariftotelian way of philofophizing 
would not be heeded. But to return to that 

6 M decade 
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Chymical Experiments ufeful to illstrate the notions of the Corpufcalar Philofephy. 
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dccade of inftances, to which thefe advertife- 
ments are premifed; I hope I need not make 
an apology for making choice rather of chy- 
mica! experiments, than others, in the fecond 
and concluding fection of the hiftorical part of 
the prefent treatife. But though I prefer that 
kind of inftances, yet I would not be thought 
to overvaluethem in their kind, or todeny, that 
fome artifts may (for aught I know) be found, 
to whofe chymical arcana thefe experiments may 

e little better than trifles. Nor perhaps are 
thefe the confiderableft, that I my felf could ea- 
fily have communicated ; (though thefe them- 


felves would not be now divulged, if I would 
have been ruled by the diffuafions of fuch, as 
would have nothing of chymical made com- 
mon, which they think confiderable.) But 
things of greater value in themfelves, and of 
noble ufe in phyfick, may be lefs fit for our 
prefent purpofe, (which is not to impart medi- 
cinal, or alchymiftical proceffes, but illuftrate 
philofophical notions,) than fuch experiments 
as thefe ; which, befides that they contain va- 
riety of phenomena, do not (for the moft part} 
require either much time, or much charge, or 
much fkill. 


SECTION IL. 


Containing the EXPERIMENTS. 


Experiment I. 

AKE good and clear oil of vitricl, and 
caft into it a convenient quantity of 
good camphire grofly beaten; let it float there 
a while, and, without the help of external 
heat, it will infenfibly be refolved into a liquor, 
which, from time to time, as it comes to be pro- 
duced, you may, by fhaking the glafs, mingle 
with the oil of vitriol; whereunto you may 
by this means impart firft a fine yellow, and 
then a colour, which though it be not a true 
red, will be of kin to it, and fo.very deep, as 
to make the very mixture almoft quite opa- 
cous. 
folved by incorporating with the menftruum, if 
you hit upon good ingredients, and upon a 
right proportion, (for a flight miftake in 
either of them may make this part of the ex- 
periment mifcarry) you may probably obtain 
fuch a mixture, as I have more than once had ; 
namely, fuch a one, as not only to me, whofe 
fenfe of {melling is noné of the dulleft, but 
alfo to others, that knew not of the experi- 
ment, feemed not at all to have an odour 
of the camphire. But if into this liquor you 
pour a due quantity of fair water, you will 
fee (perhaps not without delight) that, in a 
trice, the liquor will become pale, almoft as 
at the firft, and the camphire, that lay con- 
cealed in the pores of the menftruum, will 1m- 
mediately difclofe itfelf, and immerge in its 
own nature and priftine form of white float- 
ing and combuftible camphire, which will fill 
not the phial only, but the neighbouring part 

of the air with its ftrong and diffufive odour. 

N ow the phzenomena’ of this experiment 
may, befides the ufes we elfewhere make of 
it, afford us feveral particulars pertinent to 
our prefent purpofe. | 

I. For (firft) we fee a lighter and confif- 
tent body brought by a comminution into 
particles of a certain figure, to be kept {wim- 
ming and mixed with a liquor, on which it 
floated before, and which 1s, by great odds, 
heavier than itfelf: fo that as by the folution 
of gold in aqua regis it appears, that the pon- 
deroufeft of bodies, if it be reduced to parts 
minute enough. inay be kept from finking in-a 
liquor much Jig eror than ifelf; fo this experl- 
ment of oui. maaocits, what I know not whe- 


When all the camphire is pertectly dif- ° 


ther hitherto men have proved, that the cor- 
putcles of lighter bodies may be kept from 
emerging to the top of a much heavier ii- 
quor. Which inftance being added to that of 
the gold, may teach us, that when bodies are 
reduced to very minute parts, we muft as well 
confider their particular texture, as the receiv- 
ed rules of the hydroftaticks, in determining 
whether they will fink, or float, or fwim, 

II. THis experiment alfo fhews, that feve- 
ral colours, and even a very deep one, may 
foon be produced by a white body and a 
clear liquor, and that without the intervention 
of fire or any external heat. 

III. Ano that yet this colour may, almoft 
in the twinkling of aneye, be deftroyed, and 
as it were annihilated ; and the latitant white- 
nefs, as many would callit, may be as fudden- 
ly reftored by the addition of nothing but 
fair water, which has no colour of its owns 
upon whofe account it might be furmifed to be 
contrary tothe perifhing colour, or to heigh- 
ten the other into a predominacy : nor does 
the water take into it felf either the colour i 
deftroyed, or that it reftores. For 

IV. THE more than femi-opacity of the folv- 
tion of camphire and oil of vitriol does prefent- 
ly vanifh ; and that menftruum, with the water, 
make up (as foon as the camphorate corpulcles 
come to be afloat) one tranfparent and colour- 
lefs liquor. 

V. Anp “tis worth noting, that upon the 
mixture of a liquor, which makes the fluid 
much lighter, (for fo water is in refpect of 
vitriol) a body is made to emerge, that did 
not fo, when the fluid was much heavier. 
This experiment may ferve to countenance 
what we elfewhere argue againft the ichools, 
touching the controverly about miftion. For 
whereas though fome of them diffent, yet moft 
of them maintain, that the elements always 
lofe their forms in the mixed bodies they 
conftitute: and though, if they had dexterou!- 
ly propofed their opinion, and limited their af- 
fertions to fome cafes, perhaps the doctrine 
might be tolerated ; yet fince they are wont 


‘to propofe it crudely and univerfally, I cannot 


but take notice, how little it is favoured by this 
experiment; wherein even a mixed body (for 
fuch is camphire) doth in a further miftion re- 

tain 
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tain its form and nature, and may be immedi- 
ately fo divorced from the body, to which it 
was united, as to turn, in atrice, to the mani- 
feft excrcdfe of its former qualities, And this 
experiment being the eafieit inftance I have 
devifed of the prefervation of a body, when 
it feems to be deftroyed, and of the recovery 
of a body to its former conditions, I defire it 
may be taken notice of, as an inftance I fhall 
after have occafion to have recourfe to and 
make ufe of. 

VI. Bur the notableft thing in the expe- 
riment is, that odours fhould depend fo much 
upon texture; that one of the fubtleft and 
ftrongeft-fcented drugs, that the Eaft ic felf, or 
indeed the world affords us, fhould fo foon 
quite lofe its odour, by being mixed with a 
body, that has fcarce, if at all, any fenfible 
odour of its own; and this, while the cam- 
phorate corpufcles furvive undeftroyed in a 
liquor, from whence one would think, that 
lefs fubtile and fagitive bodies than they fhould 
eafily exhale. 

VII. Nor is it much lefs confiderable, that 
fo {trong and piercing a fcent as that of cam- 
phire fhould be, in a moment, produced in 
a mixture, wherein none of it could be perceiv- 
ed before, by fuch a liquor as water, that Is 
quite devoid of any odour of its own : which 
fo eafy and fudden reftauration of the cam- 
phire to its native fcent, as well as other quali- 
ties, by fo languid a liquor as common water, 
doth likewife argue, that the union or texture 
of the two ingredients, the camphire and the 
oil of vitriol, was but very flight, upon which 
neverthelefs a great alteration in point of quali- 
ties depended. Andto confirm, that divers 
of the preceding phenomena depend upon the 
particular texture of the liquors imployed to 
exhibit them, I fhall add, that if inftead of oil 
of vitriol you caft the concrete into well-de- 
phlegmed fpirit of nitre, you will obtain no 
red nor dark, but a tranfparent and colourlefs 
folution, And when to the above mentioned 
red mixture I put, inftead of fair water, about 
two or three parts of duely rectified fpirit of 
wine, there would enfue no fuch changes, as 
thofe formerly recited ; but the {pirit of wine, 
that diffolved the concrete, when it was by it 
felf, without lofing its diaphaneity, or.acquir- 
ing any colour, did, when it diffolved the 
mixture, diffolve it with its new adventitious 
colour, looking like a grofs red* wine, fome- 
what turbid, or not yet well freed from its 
lees: fo that this colour appeared to refide in 
the mixture as fuch, fince neither of the two 
ingredients diffolved in, or mingled with the 
fpirit of wine, would have afforded that colour, 
or indeed any other, But if to this liquor, 
that looked like troubled wine, we poured a 
large proportion of fair water, the rednefs 
would immediately vanifh, and the whole 
would, as to fenfe, become white throughout : 
I fay, as to fenfe, becaufe the whitenefs did 
not indeed appertain properly to the whole 
mixture, but to a huge multitude of little 
corpufcles of the revived concrete, whereof 
fome or other, which at firft fwam_ confufed- 
ly to and fro, left no fenfible portion of the 


liquor unfurnifhed with fome of them; where- 
as when the camphirate corpulcles had leifure 
to emerge, as they foon did, they floated in 
the form of a white pouder or froth at the 
top of the liquor, leaving all the reft as clear 
and colourlefs as the common water. 

Burt we have not yet mentioned all the ufe 
we defigned to make of our mixture; for by 
profecuting the experiment a little further, 
we made it afford us fome new phanomena. 

VIII, For having kept the mixture in a 
moderately warm place, (which circumftance 
had perhaps no influence on the fuccefs,) and 
having diftilled it out of a glafs retort, the 
event anfwered our expectation, and the liquor, 
that came over, had a fcent; which, though 
very {trong, was quite differing both from that 
of the mixture, and that of the camphire ; and 


in the remaining body, though the liquor and ~ 


the camphire it confifted of, were either both 
tranfparent, or the one tranfparent as a Ji- 
quor, and the other white, as tranfparent 
colourlefs bodies are wont to be made by con- 
tufion : yet the remaining mafs, which amount- 
ed to agood part of the mixture, was not 
only opacous, but as black as coal, in fome 
places looking jult like polifhed jet ; which 
is the more confiderable, becaufz, that though 
vegetable fubftances, that are not fluid, are 
wont to acquire a blacknefs from the fire, yet 
neither do liquors, that have already been dif- 
tilled, obtain that colour upon rediftillation ; 
neither have we, upon trial purpofely made, 
found, that camphire, expofed to fire in a re- 
tort, fitted with a receiver, (which was the cafe 
of the prefent experiment) would at all acquire 
a jetty colour, but would either totally afcend 
white, or afford flores and a caput inortuuin 
(as a vulgar chymilt would call the remains) 
of the fame colour, both in reipect of one ano- 
ther, and in refpect of the camphire, 

IX. Anpour experiment afforded this ‘no- 
table phenomenon, that though oil of vitriol 
be a diftilled liquor, and though camphire 
be fo very fugitive a fub{tance, that being left 
in the air it will of ttfelf fly all away, and 
therefore phyficians and drugegifts prefcribe the 


keeping it in linfeeds or miilium, or other con- | 


venient bodies, to hinder its avolation ; yet, by 
our experiment, its fugacity is fo reftrained, 
that not only the caput mortuum, newly menti- 
oned, endured a good fire inthe retort, before 
it was reduced to that pitchy fubftance we 
were lately mentioning ; but having taken fome 
of that fub{tance out of the retort, and ordered 
it by a careful workman to be kept in a elofely 
covered crucible during fome time in the fire, 
when it was brought me back, after the pot 
had been kept red-hot above half an hour, there 
remained a good quantity of the matter, brittle, 
without any {mell of camphire, and as black as 
ordinary charcoal: fo much do the fixity and 
volatility of bodies depend upon texture, 


Experiment Il. 

Mong thofe experiments of mine, Pyro- 
A pilus, which tend to manifelt, that new 
qualities may be produced in bodies, as the 
effects of new textures ; I remember, fome years 


azo, 
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ago, I writ for a friend a whole fet of trials, 
that IT had made about the changes I could 
produce in metals and minerals by the interven- 
tion of fublimate. But though the whole tract, 
wherein they are recited, might be pertinent 
enough to our prefent fubject, yet referving 
other paflages of it for other places, (efpecially 
for our notes upon thofe particular qualities, 
which they are moft proper to illuftrate, ) it 
may at this time fuffice me to fend you a tran- 
{cript of what that account contains relating to 
copper and filver, the one a mean and fugitive, 
and the other a noble and fixed metal. For 
thofe changes in colour, confiftence, fufiblenefs, 
and other qualities, which you will meet with 
in thefe experiments, will afford us divers phe- 
nomena, to fhew what great changes may be 
made, even in bodies fcarce corruptible, by one 
or more of thofe three catholic ways of nature’s 
working according to the corpufcular princi- 
ples; namely, the accefs, the recefs, and the 
tranfpofition of the minute particles of matter. 
As for my method of changing the tex- 
ture of copper, I confefs it hath oftentimes 
{eemed ftrange to me, that chymifts, plainly 
feeing the notable effect, that fublimate dif- 
tilled from antimony has upon that mineral, 
by opening it and volatilizing it, (as we fee it 
doin the making of what they are pleafed 
to call Mercurius vite) fhould not have the 
curiofity to try, whether or no fublimate might 
not likewife produce, if not the fame, yet a 
confiderable change in other mineral bodies ; 
thereappearing no reafon, or at leaft there hav- 
ing been none given, that I know of, why the 
referating operation (if I may {0 fpeak) of fub- 
limate fhould be confined to antimony. Up- 
on thefe confiderations, we were invited to 
endeavour to fupply the neglect we had ob- 
ferved in chymifts of improving the experi- 
ment of Butyrum Antimonii: and though an 
indifpofition in point of health, which befel us 
before we had made any great progrefs in 
our inquiries, made us fo fhy of fumes of fub- 
limate and minerals, that we neither did make 
all our trials fo accurately, nor profecute them 
{o far as we would have done, had we been 
to deal with more innocent materials; yet we 
fuppofe it will not be unwelcome to you to 
receive from usa naked, but faithful, narra- 
tive of our procecdings ; being apt to think, 
that you will therein find inducements to carry 
on this experiment further than we have done, 
and tocompleat what we have but begun. 
First then, we took half a pound of cop- 
per plates, of about an inch broad, and the 
thicknefs of a grain of wheat, (which we after 
found was too great) and of an arbitrary length; 
then cafting a pound of grofly beaten Venetian 
fablimate into the bottom of a fomewhat deep 
glafs retort, we caft in the copper plates upon 
it, that the fumes of the fublimate might, in 
their afcenfion, be compelled to aét upon the 
incumbent metal: and then placing this retort 
as deep as we well could in a fand furnace, 
and adapting to it a fmall receiver, we ad- 
miniftred a gradual fire feven or eight hours, 
and at leneth for a while increafed the heat, 
as much as we well could do in fuch a furnace. 


The fuccefs of this operation was as follows. 

1, THere came little or no liquor at all over 
into the receiver, but the neck and upper part 
of the retort were candied on the infide, by rea- 
fon of the copious fublimat e adhering to them, 
which fublimate weighed above ten ounces: in 
the retort we found about two ounces and 
a quarter of running mercury, which had been 
fuffered to revive by the acid falts, which cor- 
roding the copper, forfook the quickfilver, 
whereto they had been in the fublimate united. 

2. Upon the increafe of the fire there was 
plainly heard a noife, made by the melting 
matter in the retort, not unlike that of, a boil- 
ing pot, or of vitriol, when, being committed 
to a calcining fire, it is firft brought to flow. 
And this noife we found to be a more con- 
{tant circumftance of this experiment, than the 
revivification of. part of the mercury contained 
in the fublimate: for upon another trial made 
with the former proportion of copper plates 
and fublimate, we oblerved, during a very long 
while, fuch a noife as hath been already men- 
tioned ; but the operation being finifhed, we 
{carce found fo much asa few grains of running 

ercury either in the retort or receiver. 

3. We found the metalline lump in the 
bottom of the retort to have been increafed 
in weight fomewhat more than (though not 
half an ounce above) two ounces ; fome of 
the copper plates, lying at the bottom of the 
mafs, retained yet their figure and malleable- 
nefs, which we afcribe to their not having been 
thin enough to be fufficiently wrought upon 
by the fublimate: the others, which were much 
the greater number, had wholly loft their me- 
talline form, and were melted into a very brittle 
lump which I can compare to nothing more fitly 
than alump of good benjamin. For this mais, 
though ponderous, was no lefs brittle, and be- 
ing broken, appeared of divers colours, which 
feemed to be almoft tranfparent, and in fome 
places it was red, in others of a high and 
pleafant amber colour, and in other parts of at 
colours more darkifh and mixt might be dit 
cerned, 

4. Bur this ftrange mafs, being broken in- 
to fmaller lumps, and laid upon a fheet of 
white paper in a window, was by the next 
morning, where-ever the air came at it, alt 
covered with a lovely greenifh blue, or ra- 
ther bluifh green, almoft like that of the 
beft verdigreefe ; and the longer it lay in the 
air, the more of the internal parts of the frag- 
ments did pafs into the fame colour: but the 
white paper, which in fome places they ihran- 
ed, feem dyed of a gieen colour inclining un- 
to yellow. And here we had occafion to take 
notice of the infinuating fubtilty of the air ; for 
having put fome pieces of this cupreous gum (if 
I may fo call it) into a little box, to fhut out 
theair, which we have found it pofiible to ex- 
clude by other means, we found, that notwith- 
ftanding ourcare thofe included fragments were, 
as well asthe reft already mentioned, covered 
with the powder as it were of wiride rts. 

5. We muft not on this occafion omit to 
tell you, that having the laft year made fome 


trials in reference to this experiment, we ob- 
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ferved in one of them, that fome little copper- 
plates, from which fublimate had been drawn 
off, retained their priftine fhape and metalline 
nature, but were whitened over like filver, 
and continued fo for divers months; (though 
we cannot precifely tell you how long, having 
at length accidentally loft them.) And to try 
whether this whitenefs were only fuperficial, we 
purpofely broke fome of thefe flexible plates, 
and found, that this filver colour had pene- 
trated them throughout, and was more glori- 
ous in the very body of the metal, than on 
its furface; which made us fufpect, that the 
fublimate by us:imployed had been adulterated 
with arfenick, (wherewith the fophifticators of 
metals are wont to make blanchers for copper, 
but not to mention, that the malleablenefs con- 
tinued, which arfenick 1s wont to deftroy) we 
difcovered not by trial, that the fublimate was 
other than fincere. 

6. In this metalline gum the body of the 
copper appeared fo changed and opened, that 
we were invited to look upon fuch a change as 
no ignoble experiment, confidering the difh- 
culty, which the beft artifts tell us there is, and 
which thofe, that have attempted it, have found ; 
I fay, not to unlock the fulphur of Venus, but 
to effect lefs changes in its texture, than was 
hereby made. For this gum, caft upon a 
quick coal and a little blown, will partly melt 
and flow like rofin, and partly flame and burn 
like a fulphur, and with a flame fo lafting, 
if it be rekindled as often as it leaves olf 
burning, that we obferved it, not without 
fome wonder; and fo inflammable is this 
opened copper, that being held to the flame 
of a candle or a piece of lighted paper, it would 
almoft in a moment take fire, and fend forth 
a flame like common fulpur, but only that it 
feemed to us to incline much more to a green- 
ifh colour, than the bluer fame of brimftone 
is wont to do. 

To thefe phenomena of our experiment, as 
it was made with copper, my notes enable me 
to fubjoin fome others, exhibited, when he 
made it with fublimate and filver. 

Tuere were taken of the pureft fort of 
coined filver we could get, half a fcore of thin 
plates, on which was caft double the weight of 
fublimate in a fmall and ftrongly-coated retort. 
This matter being fublimed in a naked fire, 
we found, (having broken the veffel) that the 
fublimate was almoft totally afcended to the 
top and neck of the retort; in the latter of 
which, appeared in many places fome revived 
mercury; in the bottom of the retort we found 
a little fuxed lump of matter, which it was 
fcarce poffible to feparate from the glafs; but 
having, with much ado, divorced them, we 
found this mafs to be brittle, of a pale yellow- 
ifh colour, of near about the weight of the 
metal, on which the fublimate had been caft. 
And in the thicker part of this lump there ap- 
peared, when it was broken, fome part of the 
filver plates, which, though brittle, feemed 
not to have been perfectly diffolved. This re- 
fin of filver did, like that of copper, but more 
flowly, imbibe the moifture of the air, and 
within about twenty-four hours, was covered 
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with a fomewhat greenifh duft, concerning 
which we durft not determine, whether it pro- 
ceeded from that mixture of copper, which is 
generally to be met with in coined filver, or 
from the compounded metal. For the more 
curious fort of painters do, as they inform us, 
by corroding coined filver with the fretting 
{teams of faline bodies, or with corrofive bo- 
dies themfelves, turn it into a fine kindof azure, 
as we may elfewhere have opportunity more 
particularly todeclare. I fhali now only add, 
that fome {mall fragments of our refin being 
caft upon red-hot coals, did there wafte them- 
felves ina flame, not very differing in colour 
from that of the former mentioned refin of 
copper, but much more durable, than would 
have been eafily expected from fo {mall a quan- 
tity of matter, 

Turs is all the accountI can give you of 
our firft trial, but fufpecting, that the copper 
wont to be mixed asan alloy with our coined 
filver might have too much influence on the 
recited event, coming afterwards into a place, 
where we could procure refined filver, we took 
an ounce of that, and having laminated it, we 
caft it upon twice its weight of beaten fubli- 
mate, which being driven away from it with 
a fomewhat {trong fire, we took out of the 
bottom of the glais retort a lump of matter, 
which in fome places, where it Jay next the 
glafs, was as it were filvered over very finely, 
but fo very thinly, that the thicknefs of the fil- 
ver fcarce equalled that of fine white paper; 
the rett of the metal (except a little, that lay 
undiffolved almoft in the middle of the mafs, 
becaufe, as we fuppofed, the plates had not 
been beaten, till they were fuffictently and equal- 
ly thin) having been, by the faline part of the 
fublimate, that ftuck to it, colliquated into a 
mafs, that looked not at all like filver, or fo 
much as any other metal or mineral. 

ANp it is remarkable, that though filver be 
a fixed metal, and accounted indeftructible, 
yet it fhould by fo flight an operation, and by 
but about a quarter of its weight of addita- 
ment, (as appeared by weighing the whole 
lump) be fo ftrangely difguifed, and have tts 
qualities fo altered. 

For (firft) though an eminent whitenefs be 
accounted the colour, which belongs to pure 
filver, and though beaten fublimate be alfo 
eminently white; yet the mafs we are {peaking 
of was partly of a lemon or amber colour, or 
a deep amethyftine colour, and partly of fo 
dark an one, as it feemed black: and it was 
pretty, that fometimes in a fragment, chat 
feemed to be one continued and entire piece, 
the upper part would be of a light yellow, 
which abruptly ending, the lower was of a 
colour fo .obfcure, as fcarce to challenge any 
name diftinct from black. 

Next, Whereas filver is one of the moft 
opacous bodies in nature, and fublimate a white 
one, the produced mafs was in great part 
tranfparent, though not like glafs, yet like 
good amber. 

Tuirpiy, The texture of the filver was ex- 
ceedingly altered; for our mafs, inftead of be- 
ing malleable and flexible, as that metal is 
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very much, appeared, if you went about to cut 
it with 2 knife, like horn, yet otherwife eafily 
apt to crack and break, though not at all to 
bend. 

Fou RTHLY, Whereas filver will endure ig- 
nition for a good while, before it be brought to 
fufion, our mixture will eafily melt, not only 
upon quick coals, but in the flame of a candle; 
but this refin, or gum (if I may fo call it) of 
our fixed metal did not, like that we former- 


ly defcribed of copper, tinge the flame of a 


candle, or produce with the glowing coals, 
on which it is laid, either a green or bluifh 
colour. 

Anp, Pyropbilus, to difcover, how much 
thefe operations of the fublimate upon copper 
and filver depend upon the particular textures 
of thefe bodies, I took two parcels of gold, the 
one common gold thinly laminated, and the 
other very well refined, and having caft each of 
thefe in a diftinét urinal upon no lefs than 
thrice its weight of grofly beaten fubjimate, I 
caufed this laft named fubftance to be in a fand- 
furnace elevated from the golc, but found not, 
that either of the two parcels of that metal was 
manifeftly altered thereby: whether in cafe the 
gold had been reduced to very minute particles, 
fome kind of change (perhaps, if any, differ- 
ing enough from thofe lately recited to have 
been made in the copper and the filver) might 
have been made in it, I am not fo abfolutely 
certain; but I am confident, that by what I 
referve to tell you .hereafter of fublimates ope- 
ration upon fomeother minerals, efpecially tin, 
it will appear, that that operation depends very 
much upon the particular texture of the body, 
from whence that fublimate is elevated. 

BeroreE I difmifs this fubject, Pyrophilus, | 
muft not conceal from you, that in the papers, 
whence thefe experiments made with fublimate 
have been tranfcribed, I annexed to the whole 
difcourfe a few advertifements, whereof the 
firtt was, that I was reduced in thofe experi- 
ments toimploy, for wantof a better, afand- 
furnace, wherein I could not give fo ftrong a 
fire as I defired ; which circumftance may 
have had fome influence upon the recited phz- 
nomena; and among other advertifements 
there being one, that will not be impertinent 
to my prefent defign, and may poffibly afford 
a not unfuccefsful hint, I fhall fubjoin it in the 
words, wherein I find it delivered. 

Tue next thing, of which I am to advertife 
you, is this, that this experiment may probably 
be further improved by imploying about it 
various and new kinds of fublimate s and that. 
faveral other things may be fublimed up to- 
gether either with crude mercury or. with com- 
mon fublimate, he, that confiders the way of 
making vulgar fublimate, will not, I fuppofe, 
deny. To give you only one inftance, I fhall. 
inform you, that; having caufed about. equal 
parts of common fublimate and fal | armoniack: 
to be well powdered and incorporated, by. 
fublimiing the mixture -in {trong and large uri- 
nals placed in a fand-furnace, we obtained .a; 
new kind of fublimate, differing from the for- 
mer, which we manifefted. ad oaulum, by: dit 
folving a little of it and.a little of common {ub-. 


limate feverally in fair water : for dropping 4 
litcle refolved falt of tartar upon the folution of 
common fublimate, it immediately turned of 
an orange-tawny colour; but dropping the fame 
liquor upon the folution of the armoniack fub- 
limate, if I may fo call it, it prefently turned 
into a liquor, in whitenefs refembling milk. 
And having from four ounces of copper-plates 
drawn fix ounces of this new {ublimate after 
the already often recited manner, we had in- 
deed in the bottom of the retort a cupreous re- 
fin, not much unlike that, made by copper 
and common fublimate; and this refin did, 
like the other, in the moift air foon begin to 
degenerate into akind of verdigreefe, But that, 
which was fingular in this operation, was, that 
not only fome of the fublimate had carried up, 
to a good height, enough of the copper to be 
manifeftly coloured by it of a fine bluifh green, 
but into the receiver there was paffed near an 
ounce of liquor, that fmelt almoft like fpirir of 
fal armoniack, and was tinéted like the fub-. 
limate, fo that we fuppofed the body of the 
Venus to have been better wrought upon by 
this, than by the former fublimate. And yet 
I judged not this way to be the moft offectual 
way of improving common fublimate, being 
apt to think, upon. grounds not now to be men- 
tioned, that it may:by canvenient liquars be fa. 
far enriched and advanced, as to be made ca- 
pable of opening the compact body of gold ic 
felf, and of producing in it fuch changed, 
(which yet perhaps will enrich but men’s un- 
derftandings) as chymufts are wont very, fruit- 
lefly to attempt to make in that almoft inde- 
ftructible metal. But of this, having now 
given you a hint, I dare here fay, no more. 


Experiment IIL, 


“MHERE is, Pyropbilus, another experi- 
ment, which many wall find imore eafy 
to be put in practice, and which yet may, as 
to filver, be made a kind of fuccedaneum to 
the former, and confequentlp may ferve to 
fhew, how, the like-qualities in bodies may be 
effected by differing ways, provided a Itke: 
change of texture be produced by them. Of 
this I fhall give you an example in that prepa- 
ration of filver, that fome chymitts have called; 
Luna Cornea, which I fhall notf¢rnple to men- 
tion particulasly, and apply to my prefent pur- 
pofe; becaufe though the name of. Luna Cor- 
nea be:already to be met with in the writings: 
of fome alchymifts, yet the thing itfelf, being: 
not ufed in phyficky, is not wone to be known 
by thofe, that learn chymuiftry in order:to phy- 
fick; and the way that I ufe in makingit 1s dif. 
fering from that of alchymifts; being purpofe-. 
ly defigned to fhew fome notable phesnomenay. 
not to be met with in.their way of. proceeding, 
Wea take then refined filver, and having: 
beaten:it into thin: plates, and diffolved.it int 
about twice its weight of good aqua fortis,. 
we filtrate it caxefully-to obtain a: clear olution, . 
(which fometimes:we evaporate. further call ic: 
fhoot into cryftals, which. we afterwards dry. 
upon brown paper-with'a moderate heat.) : 
Upon the abovementioned folution we drop: 
good fpiric of falt, till we find, that it.wall no. 
more 
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more curdle the liquor it falls into, (which 
will not happen fo foon, as you will be apt at 
firft to imagine;) then we put the whole mix- 
turein a glals funnel lined with cap-paper, and 
letting the moifture drain through, we dry 
with a gentle heat the fubftance, that remains 
in the filtre, firft wafhing it (if need be) from 
the loofly adhering falts, by letting fair water 
run through it feveral times, whilft it yet con- 
tinues in the filtre. This fubftance being well 
dried, we put it into a glafs phial, which be- 
ing put upon quitk coals firft covered with 
afhes, and then freed from them, we melt the 
contained fubitance into a mafs, which, being 
kepta while in fufton, gives us the Luna Cor- 
nea we are now to confider. 

Ir to make this factitious concrete, we firft 
reduce the filver into cryftals, and afterwards 
proceed with fpirit of falt, as we have juft now 
taught you to do with the folutioh, we have 
the exceedmgly opacous, malleable, and 
hardly fufible body of filver, by the conveni- 
ent interpofition of fome faline particles, not 
amounting, to the third part of the weight of 
the metal, réduced into cryftals, that both 
fhoot in a peculiar and determinate figure, dif- 
fermg: from: thofe of other metals, and alfo 
are diaphanous and brittle, and by great odds 
more eafily fufible than filver it felf} befides 
other qualities, wherein having elfewhere taken 
notice, that thefe cryftals differ both from fil- 
ver and from aqua:fortis, we fhall not now in- 
fift on them, but pafs to the qualities, that 
do more properly belong: to the change of the 
folution of filver into Luna Cornea, 

First then we may obferve, that though 
fpirit of falt be an highly acid liquor, and 
though acid liquors and alkalies are wont to 
have quite contrary operations, the one preci- 
pitating what the other would diffolve, and 
diffolving what the other would precipitate ; 
yet in our cafe, as neither oil of tartar per deli- 
quium, nor fpirit of falt will diffolve filver, fo 
both the one and the other will precipitate it; 
which I defire may be taken notice of againtt 
the doctrine of the vulgar chymifts, and as a 
proof, that the precipitation of bodies depends 
not upon acid or alkalizate liquors as fuch,; but 
upon the texture of the bodies, that happen to 
be confounded. 

2. We may’ here obferve; that whitenefs 
and opacity maybe immediately produced by 
liquors, both of them diaphanous and coloéurlefs. 

3. Tuat, on'the other fide, a whitepowder, 
though its minute parts appear not tranfparent; 
like thofe of beaten elafs, refin, €&c. which, 
by comminution, aré madé to feem white, 
may yet, bya gentle heat} be prefently re- 
duced into a+ mafs. indifferently tranf{parent, 
and not at all white) but of¥a fair yellow. 

4. We may obferve too, that though filver 
require fo {trong a fire to melt it, and may 
be long, kept'red-hot, without being brought to 
fufion; yet by the affociation' of fome faline 
particles conveniently mingled with it, it may 
be made fo fufible, as to-beeafily and quickly 
meltédy either in a thin phiak’ or at the fame 
ofiacaridle, where it' will ow almoft like wax. 

5/ Ir ‘may alfo be noted, thatthough the lu- 


nar folutions and the fpirit of falt would, cithet 
of them apart, have readily diffolved in water; 
yet when they are mingled, they do, for the 
moft part, coagulate into a fubftance, that will 
lie undiffolved in water, and is fcarce, if at 
all, foluble either in aqua fortisor in fpirit of falt. 

6. Anp remarkable it is, that the body of 

filver being very flexible and malleable, (efpe- 
cially if the metal be, as ours was, refined) 
it fhould yet, by the addition of fo {mall a pro= 
portion of falt, (a body rigid and brittle) as 
is affociated to it in our experiment, be made 
of a texture fo differing from what either. of 
its ingredients was before, being wholly unlike 
either a falt ora metal, and very like in tex- 
ture to a piece of horn. And to fatisfy my 
felf how much the toughnefs of this metalline 
horn depended upon the texture of the compo- 
fitum, refulting from the refpective textures of 
the feveral ingredients, I precipitated a folu- 
tion of filver with the diftilled faline liquor 
commonly called oil of vitriol, inftead of {pi- 
rit of falt; and having wafhed the precipitate 
with common water, I found, agréeably to my 
conjecture, that this precipitate, being fluxed 
in a moderate heat, afforded a mafs, that look- 
ed like enough to the concrete we have been 
difeourfing of, but had not its toughnefs, be- 
ing brittle enough to be eafily broken in pieces. 
But the two confiderableft phenomena of our 
experiment do yet remain unmentioned. 

For, 7thly, it is odd, that whereas a folu- 
tion of filver is, as we have often occafion to 
note, the bittereft liquor we have ever met 
with, and the fpiric of falt far fourer than ei+ 
ther the fharpeft yinegar, or even the {pirit of 
it, thefe two fo ftrongly and offenfively tafted 
liquors fhould be fo eafily and fpeedily, with- 
out any other thing to correct them, be re- 
duced into an infipid fubftance, (at leaft fo 
farinfipid, that I have licked it feveral times 
with my tongue, without finding: it otherwife, 
thongh perhaps with much rolling it to and 
fro in the mouth, it may at length afford fome 
unpleafant tafte, but exceedmely different from 
that of either of the liquors, that compofed it: ) 
and this, though the falts; that made both the 
filver and the precipitating fpirit fo ftronely. 
tafted, remain affociated ‘with the filver. 

8. Anp laftly, it is very ftrange, that 
though the faline corpufcles, that‘give the ef- 
ficacy both to° good aqua’ fortis and the like 
fpirit of falt, be not only fo volatile, that they” 
will eafily be diftilléed with a moderate fire, 
but fo fugitive, that they willin part fly away 
of thémfelvesin the cold air, (as our nofes can 
witnefs to our trouble, wheth the phials, that 
contain fuch liquors, are urnftopped ;) yet by: 
virtue of the new texture they acquire by af 
fociating themfelves with the corpufcles of the 
filver and with'one another, thefe minute par- 
ticles of falt lofe fo much of their former light- 
nefs, and acquire fuch a degrée of fixednefs, that 
they will endure melting ‘with the’ metal they 
adhere to, rather than fuffet themfelves to be’ 
driven away from it. Nor do I remember, 
that when I melted this mafs in a thin phial; I 
could perceive ‘any ‘fenfible evaporatioh of the 
matter: nay, havrhe-afterwards put'a parcel of 
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itupon a quick coal, though that were blown 
to intend the heat; yet it fuffered fufion, and 
fo ran off from the coal, without appearing, 
when it was taken up again, to be other than 
Luna Cornca, as it was before. 


Experiment IV. 


AM now, Pyrophilus, about to do a thing, 
contrary enough both to my cuftom and 
inclination; that is, to difcourfe upon the phe- 
nomena of an experiment, which I do not teach 
you tomake. But finceI cannot as yet, with- 
out fome breach of promife, plainly difclofe to 
you what I muft now conceal, your equity 
alfures me of your pardon, And as becaute 
the qualities of the falc Iam to fpeak of are 
very remarkable, and pertinent to my prefent 
purpofe, I am unwilling to pafs them by un- 
mentioned; fo I hope, that, notwithftanding 
their being ftrange, I may be allowed to dil- 
courfe upon them to you, who, I prefume, 
know me too well to fufpecét I would impofe 
upon you in matters of fact, and to whom I 
am willing (if you defire it) to fhew the ano- 
malous falt it felf, and ocular proofs of the 
chief properties I afcribe to it. 

I Sat not then fcruple to tell you, that 
difcourfing one day with a very ingenious tra- 
veller and chymift, who had had extraordi- 
nary opportunities to acquire fecrets, of a cer- 
tain odd falt I had thought upon and made, 
which was of fo differing a kind from other 
falts, that though I did not yet know what 
feats I fhould be able to do with it, yet I was 
confident it muft have noble and unufual ope- 
rations: this gentleman, to requite my frank- 
nefs, told me, that I had lighted on a greater 
jewel than perhaps I was aware of; and that 
if I would follow his advice, by adding fome- 
thing, that he named to me, and prolecuting 
the preparation a little further, I fhould ob- 
tain a falt exceedingly noble. I thanked him, 
as I had caufe, for his advice, and when | 
had opportunity, followed it. Andthough I 
found the way of making this falt fo nice and 
intricate a thing, that if I would, I could fcarce 
eafily defcribe it, fo as to enable moft men to 
practife it; yet having once made it, | found, 
that befides fome of the things I had been told 
it would perform, I could do divers other 
things with it, which I had good caufe to be- 
lieve the gentleman of whom | was {peaking 
did not think of ; and I doubt not, but I fhould 
have done much more with it, if I had not 
unfortunately loft it foon after I had prepared it. 

SEVERAL of the phenomena I tried to pro- 
duce with it, which are not fo proper for this 
place, are referved for another; but here I 
fhall mention afew, that beft fit my prefent 
purpofe. 

First then, though the feveral ingredients, 
that compofed this falt, were all of them fuch, 
as vulgar chymifts muft, according to their 
principles, look upon as purely faline, and were 
each ot them far more falt than brine, or more 
four than the ftrongeft vinegar, or more 
ftrongly tafted than either of thofe two liquors ; 
yet the compound, made up of only fuch bo- 
dies, is fo far from being eminently falt, or 


four, or infipid, that a ftranger being afked 
what tafte it had, would not icruple to judge 
it rather {weet, than of any other tafte; though 
its {weetnefs be of a peculiar kind, as there is 
a difference even among bodies fweet by na- 
ture; the {weetnefs of fugar being diverfe from 
that of honey, and both: of them differing 
from that of the fweet vitriol of lead. And 
this is the only inftance I remember I have 
hitherto met with of falts, that, without the 
mixture of infipid bodies, compofe a fubftance 
really fweet. I fay, really fweet, becaufe chy- 
mifts oftentimes term the calces of metals, and 
other bodies dulcified, if they be freed from 
all corrofive falts and fharpnefs of tafte, fweet, 
though they have nothing at all of pofitive 
{weetnefs in them; and by that licence of fpeak- 
ng do often enough impofe upon the unfkil- 
ul. 

ANOTHER thing confiderable in our ano- 
malous falt is, that though its odour be not 
either {trong or offenfive, (both which that of 
volatile falts is wont tobe;) yet if it be a lit- 
tle urged with heat, fo as to be forced to eva- 
porate haftily and copioufly, I have known 
fome, tnat have been ufed to the powerful 
{tink of aqua fortis, diftilled urine, and even 
{pirit of fal armoniack icfelf, that have com- 
plained of this fmell as more {trong, and upon 
that account more unfupportable than thefe 
themfelves: and yet when thefe fumes fettle 
again into a falt, their odour will again prove 
mild and inoffenfive, if not pleafane. 

TurrDLy, Whereas allthe volatile and acid 
and lixiviate falts, thatwe know of, are of fo 
determinate and fpecificated a nature, if I may 
fo fpeak, that there is no one fort of the three, 
but may be deftroyed by fome one or other 
of the other two falts, if not by both; as fpirit 
of urine, which isa volatile falt, being mingled 
with {pirit of fale or aqua fortis or almoft any 
other ftrong and acid fpirit, will make a greac 
ebullition, and lofe its peculiar tafte, and feve- 
ral of its other qualities; and, on the other fide, 
falt of tarcar and other alkalies, (that is, falts. 
produced by incineration of mixed bodies) 
will be deftroyed with ebullition by aqua fortis, 
{pirit of falt, or almoft any other ftrong fpiric 
of that family: and fpirit of falt, aqua for- 
tis, fc. will be (as they fpeak) deftroyed 
both by animal volatile falts, and by the fixed 
falts of vegetables; that is, will make an ef- 
fervefcence with either fort of falts, and com- 
pofe with them a new liquor or falt, differing 
from either of the ingredients, and, as to tafte, 
{mell, odour, and divers other qualities, more 
Janguid and degenerous: whereas, I fay, each 
of thefe three families of falts may be eafily de- 
{troyed by the other two, our anomalous fale 
feems to be above the being thus wrought up- 
on by any of all the three, and is the only bo- 
dy I know; (which is no {mall privilege, or 
rather prerogative:) For I did not find, thata 
folution of it, made with as little water as I 
could, which ts the way whereby we ufually 
make it fluid, would make any ebullition ei- 
ther with oi] of tartar per deliquium, or {pirit 
of fal armoniack, or ftrong {fpirit of falt, or 
even oil of vitriol, but would calmly and fi- 
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lently mix with thefe differing liquors, and 
continue as long as I had patience to look upon 
them, without being precipitated by them. But 
thisis not the only way I employed, to examine, 
whether our falt belonged to any of the three 
abovementioned comprehenfive families of falts. 
For I found not, that the ftrongeft folution of 
it would turn fyrup of violets either red, as 
acid fpirits do, or green, as both fixed and 
volatile falts will do. Nor would our folution 
turn a clear one of fublimate made in com- 
mon water either white, as fpirit of urine, fal 
armoniack, or others of the fame family, or 
into .an orange-tawny, like falt of tartar, and 
other alkalies; but left the folution of fublimate 
tranfparent, without giving it any of thefe co- 
lours, mingling itfelf very kindly with it, as 
it had done with the four lately mentioned li- 
quors. And to fatisfy my felf a little further, 
I not only tried, that an undifcoloured mixture 
of fyrup of violets and our folution would im- 
mediately be turned red by two or three drops 
of fpirit of falt, or green by as much oil of tar- 
tar ; but to profecute the experiment, I let fall 
adrop or two of a mixture made of our ano- 
malous folution, and fpint of falt well fhaken 
together, upon fome fyrup of violets; which 
was thereby immediately turned red, and a 
little of the fame anomalous folution, being 
fhaken together with oil of tartar per deliquium, 
turned another parcel of the fame fyrup of vio- 
Jets into adelightful green; which, happening 
as I expected, feemed to argue, that our fo- 
lution, though as to fenfe it were exquifitely 
mingled in the feveral mixtures, to which I 
had put it, did, as it left them their unde- 
{troyed refpective natures, retain its own: and 
yet this falt is fo far from being a languid or 
an infignificant thing, that aqua fortis, and 
oil of vitriol themfelves, as operative and as 
furious liquors as they are, are unable in divers 
cafes to make fuch folutions, and perform fuch 
other things, as our calm but powerful men- 
ftruum can, though but flowly, effect. 
FourtTHLy, Though this falt be a volatile 
one, and requires no ftrong heat to make it 
fublime into finely figured cryftals without a re- 
manence at the bottom; yet being diffolved in 
liquors, you may make the folution, if need be, 
to boil, without making any of the falt fublime 
up, beforethe liquor be totally or almoft totally 
drawn off; whereas the volatilefaltofurine, blood, 
hartfhorn, €%¢. are wont to afcend before al- 
moft any part of the liquor they are diffolved 
in, which is in many cafes very inconvenient. 
Awnp though this be a volatile falt, yet I re- 
member not, that I have obferved any fixed 
falt, (without excepting falt of tartar itfelf) that 
runs near fo foon per deliquium, as this will 
do; but by abftraction of the adventitious 
moifture, it is eafily reftored to its former. faline 
form, and yet differs from falt of tartar, not 
only in fixednefsand tafte, and divers other 
qualities, but alfo in this, that, whereas falt 
of tartar requires a vehement fire to flux it, a 
gentler heat, than one would eafily imagine, 
will melt our falt into a limpid liquor. 
Awnp whereas {pirit of wine will diffolve fome 
bodies, as fanderick, maftick, gum-lac, &c. 
Vou. II. 


and water, on the other fide, diffolves many, 
that {pirit of wine cannot, and oils will diffolve 
fome, for which neither of the other liquors 
are good folvents ; our falt will readily diffolve 
both in fair water, in the higheft rectified {pi- 
rit of wine, (and that fo little, as not to weigh 
more than the falt) and in chymical oils them- 
felves, with which it will affociate itfelf very 
ftrictly, and perhaps more too, than I have 
yet found any other confiftent falt- to do. 


Experiment V, 

FLE, experimentI am, Pyropbilus, now 
about to deliver, though I have not yet 

had opportunity to perfect what I defigned, 
when fome notions, that I have about fire and 
falt, fuggefted it to me, is yet fuch, as may far 
more clearly, than almoft.any of the experi- 
ments commonly known to chymifts, ferve to 
fhew us, how near toa real tranfmutation thofe 
changes may prove, that may be effected even 
in inanimate, and, which is more, {carce cor- 
ruptible bodies, by the recefs of fome particles, 
and the accefs, of fome others, and the new 
texture of the refidue.. The experiment ] 
have made feveral ways, but one of the lateft 
and beft I have ufed is this: ‘Take one part of 
good fea-falt well dried and powdered, and 
put to it double its weight of good aqua fortis 
or {pirit of nitre; then having kept it (if you 

have time) for fome while in a previous di- 
geftion, diftil it over with:a flow fire ina re- 
tort or a low body, till the retnaining: matter 
be quite dry, and no more: for this fubftance, 
that will remain in the bottom of the glafs, is 
the thing, that is fought for. 

Tuts operation being performable in a mo- 
derate fire, and the bodies themfelves being 
almoft of an incorruptible nature, one would 
{carce think, that {o flight a matter fhoyld pro- 
duce any change in them; but yet I found, as 
{ expected, thefe notable mutations of qualities 
effected by fo unpromifing a way. 

For in the fiarft place, we may take notice, 
that the liquor, that came over, was no longer 
an aqua fortis, or fpirit of nitre, but an aqua 
regis, that was able to diffolve gold; which 
aqua fortis will not meddle with, and will nor 
diffolve filver, as it would have done before; 
but will rather, as I have purpofely tried, pre- 
cipitate it out of aqua fortis, if that menftruum 
have already diffolved it. But this change be- 
longing not fo properly to the fubftance it felf I 
was about toconfider, I fhall nor here infft on it. 

_ 2. Tuen, the tafte of this fubftance comes 
by this operation to be very much altered, For 
it hath nor that ftrong faltnefs, that it had be: 
fore, but taftes far milder; and though ig relith 
of both, affects the palate much more like falt- 
petre, than like common falt. 

3. Next, whereas this latt-named body is 
of very difficult fufion, pur factitious falg imi- 
tates falt-petre in being very fufible; and ir 
will, like nitre foon melt, by being held in the 
flame of a candle. 7 

4. Burt to proceed to a more canfiderable 
phenomenon, it is known, char fea-falz is a 
body, thatdoth very much refit thé fire; when 
once, by being brought to fufign, it hath been 
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forced to let go that windy fubftance, that 
makes unbeaten falt crackle in the fire, and fo 
by blowing it accidentally increafe it, It 1S 
alfo known, that acid fpirits, as thofe of falt, vi- 
triol, nitre, vinegar, €¥¢. are not only notinflam- 
mable themfelves, but hinderers of inflamma- 
tion in other bodies; and yet my conjecture 
leading me to expect, that by this operation 
I thould be able to produce out of two unin- 
flammable bodies a third, that would be ea- 
fily inflammable, I found upon trial not only 
that fmall lumps of this fubftance, caft upon 
quick and well-blown coals, though they did 
‘not give fo blue a flame as nitre, did yet, like 
it, burn away with a copious and vehement 
flame. And, for further trial, having melted 
a pretty quantity of this tranfmuted fea-falt in 
a crucible, by cafting.upon it little fragments 
‘of well-kindled charcoal, it would, like nitre, 
prefently be kindled, and afford a flame fo 
vehement and fodazling, that one, that had 
better eyes than I, and knew not what it was, 
complained, that he was not able to fupport 
the fplendour of it. Nor were all its inflamma- 
ble parts confumed at one deflagration : for by 
cafting in more fragments of well-kindled coal, 
the matter would falla puffing, and flame a- 

freth for feveral times confecutively, according to 

the quantity, that had been put into thecrucible. 

. Bur this itfelf was not the chief difcovery 

I defigned by this experiment. For I pretend- 

‘ed hereby to devife a way of turning an acid 
{alt into an alkali, which feems to be one of 
the greateft and difficulteft changes, that is ra- 
tionally to be attempte among durable and 

inanimate bodies.- For it is not unknown to 

fuch chymifts, as are any thing inquifitive and 
heedful, how vaft a difference there is between 
acid falts, and thofe, that are made by the com- 

buition of bodies, and are fometimes called 

fixed, fometimes alkalizate. For whereas 

{trong lixiviumis (which are but ftrong folutions 
of alkalies) will readily enough diffolve com- 

mon fulphur, and divers other bodies abound- 
‘ing with fulphur, even thofe highly acid li- 
quors, aqua fortis and aqua regis, though fo 

corrofive, that one will diffolve filver and the 

other gold itfelf, will let brimftone lie in them 

undiffolved I know not how long; though 

fome fay, that in procefs of time there may be 

fome tincture drawn by the menftruum from 

it, which yet I have not feen tried, and though 

it were true, would yet fufficiently argue a 

great difparity betwixt thofe acid fpirits and 

{trong alkalizate folutions, which will {peedily 

diffolve the very mafs of common fulphur. Be- 

fides, it is obferved by the inquifitive chymutts, 

nor does my experience contradict it, that the 

bodies, that are diffolved by an acid menftru- 

um, may be precipitated by an alkalizate;_ and 

on the contrary, folutions made. by the latter 

may be precipitated by the former. More- 

over, as litharge diffolved in {pirit of vinegar 

will be precipitated by the oil of tartar per de- 

liquium, or the folution of its falt; and, onthe 

contrary, fulphur or antimony diffolved in fuch 

a folution will be precipitated out of it by the 

fpirit of vinegar, or evén common vinegar: 
Moreover, acids and alkalizates do alfo differ 


exceedingly intafte, and inthis greater difparity, 
that the one is volatile, and the other fixed, 
befides other particulars not neceffary here to 
be infifted on. And indeed if that were true, 
which is taught in the fchools, that there is a 
natural enmity, as well as difparity betwixt 
fome bodies, as between oily and waterifh ones, 
the chymifts may very {pecioufly teach, (as 
fome of them do) that there ts a itrange con- 
trariety betwixt acid and alkalizate falts; as 
when there is made an affufion of oil of tartar 
upon aqua regis or aqua fortis, to precipitate 
gold out of the one, and filver out of the other, 
their mutual hoftility feems manifeftly to fhew 
itfelf, not only by the noife, and heat, and fume, 
that are immediately excited by their conflict, 
but by this moft of all, that afterwards the two 
contending bodies will appear to have mutu- 
ally deftroyed one another, both the four 
fpiritand the fixed falt having each loft its for- 
mer nature in the fcuffle, and degenerated 
with its adverfary into a certain third fubftance, 
that wants feveral of the properties both of the 
four fpirit and the alkali. Now to apply all 
this to the occafion, on which I mentioned it, 
how diftant and contrary foever the more in- 
quifitive of the latter chymifts take acid and 
fixed faltsto be; yet I {carce doubted, but thar, 
by our experiment, I fhould from acid falts 
obtain an alkali; and accordingly having, by 
cafting in feveral bits of well-kindled coal, ex- 
cited in the melted mafs of our tranfmuted falt, 
as many deflagrations as I could, and then giv- 
ing it a pretty ftrong fire to drive away the reft 
of the more fugitive parts, I judged, that the 
remaining mafs would be (like the fixed nitre 
I have elfewhere mentioned) of an alkalizate 
nature; and accordingly having taken it out, 
I found it to tafte, not like fea-falt, but fiery 
enough upon the tongue, and to have a lixi- 
viate relifh. I found too, that it would turn 
fyrup of violets into a greenifh colour, that ic 
would precipitate a limpid folution of fubli- 
mate, made in fair water, into an orange-tawny 
powder. I found, that it would, like other 
fixed falts, produce an ebullition with acid 
fpirits, and even with {pirit of falt it felf, and 
concoagulate with them. Nor are thefe them- 
felves all the ways I took to manifeft the al- 
kalizate nature of our tranfmuted fea-falt. 

I Dip indeed confider at firft, that ic might 
be fufpected, that this new alkalizatenefs might 
proceed from the afhes of the injected coals, 
the afhes of vegetables generally containing in 
them more or lefs of a fixed falt. But when 
I confidered too, that a pound of charcoal, 
burned to afhes, is wont to yield fovery little falt, 
that the injected fragments of coal (though 
they had been, which they were not) quite 
burned out in this operation would fcarce have 
afforded two or three grains of falt, (perhaps 
not half fo much) I faw no reafon at all to be- 
lieve, that in the whole mafs I had obtained, 
(and which was all, that was left me of the 
fea-falt, I had firft imployed,) it was nothing 
but fo inconfiderable a proportion of afhes, that 
exhibited all the phenomena of an alkali. 

Anp for further confirmation both of this, 


and whatI faid a little before, { fhall add, 
that 
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that to fatisfy my {elf yet more, I poured upon 
a pretty quantity of this lixivtate falt a due 
proportion of aqua fortis, till the hiffing and 
ebullition ceafed, and then leaving the fluid 
mixture for a good while to coagulate, (which 
it did very Nowly) I found it at length to fhoot 
into faline cryftals ; which, though they were 
not of the figure of nitre, did yet, by their in- 
Aammability and their bignefs, fufficiently 
argue, that there had been a conjunction made 
betwixt the nitrous fpirit, and a confiderable 
proportion of alkali. 

I confidered alfo, that it might be fufpected, 

that in our experiment it was the nitrous cor- 
pufcles of the aqua fortis, that, lodging theni- 
iclves in the little rooms deferted by the faline 
corpufcles of the fea-falt, that paffed over into 
the receivery had afforded this alkali; as com- 
mon falt-petre, being handled after {uch a man- 
ner, would leave in the crucible a fixt or alka- 
fizate fale. But to this I anfwer, thac as the 
fea-falt, which was not driven over by fo mild 
adiftillation, and feemed much a greater part 
than that which had paffed over, was far from 
being of an alkalizate nature; fo the nitrous 
corpuicles, that are preftrmed to have ftaid_be- 
hind, were, whilft they compofed the f{pirit of 
nitre, of an highly volatile and acid nature, and 
confequently of a nature directly oppofite to 
that of alkalies. And if by the addition of any 
other fubftance, that were no more alkalizate 
than fea-falt, an alkali could be obtained out of 
fpirit of nitre of aqua fortis, the producible- 
nefs of an alkali out of bodies of another na- 
ture might be rightly thence inferred : fo that 
however it appears, that by the intervention 
of our experiment, two fubftances, that were 
formerly acid, are turned into one, that is ma- 
nifeftly of an alkalizate nature; which is that 
we would here evince. 
' Perhaps it may, Pyropbilus, be worth while 
to fubjoin, that to profecute the experiment by 
inverting it, we drew two parts of ftrong {pi- 
rit of falt from one of purified nitre, but did 
not oblerve the remaining body to be any 
thing near fo confiderably changed as the fea- 
falc, from which we had drawn the fpirit of 
nitre ; fince though the {pirit of falt, that came 
over, did (as we expected) bring over fo many 
of the corpufcles of the nitre, that being heat- 
ed, it would readily enough diffolve foliated 
gold ; yet the falt, that remained in the retort, 
being put upon quick coals, did flafh away 
with a vehement and halituous flame, very like 
that of common nitre. 


Experiment VI. 


Come now, Pyrophilus, to an experiment, 
which, though in fome things it be of kin 
to that, which I have already taught you con- 
cerning the changing of fea-falt by aqua fortis, 
will yet afford us divers other inftances, to 
fhew, how upon the change of texture in bo- 
dies there may arife divers new qualities; efpe- 
cially of that fort, which, becaufe they are 
chiefly produced by chymiftry, and are wont 
to be confidered by chymifts, if not by them 
only, may in fome fenfe be called chymical. 
Tue body, which, partly whilft we were 


* See the Sceptical Chy mift. 


preparing it, and partly when we had prepared 
it, atforded us thefe various phenomena, either 
is the fame, that Glauberus means by his /a/ 
mirabilis, or at leaft feems to be very Ike it: 
and whether it be the fame or no, its various 
and uncommon properties make it very ft to 
have a place allowed it in this treatife; though 
of the many trials I made with it, I can at pre- 
fent find fo more among my Joofe papers, 
than that following part of it, that I wrote fome 
years ago to an ingenious friend, who I know 
will not be difpleafed, if, to fave my felf fome 
time and the trouble of examining my memo- 
ry, I annex the following tranfcript of it. 

[To give you a more particular account of 
what I writ to you from Oxford of my trials 
about Glauber’s falt, though I dare norfay, that 
I have made the felf-fame thing, which he calls 
his fal mirabilis, becaufe he has detcribed it fo 
darkly and ambiguoufly, that it is not eafy to 
know with any certainty what he means ; yet 
whether or no I have not made falt, that, as far 
as I have yet tried it, agrees well enough with 
what he delivers of his, and therefore is like to 
prove either his fa/ mirabilis, or almoft as good 
a one, I fhall leave you to judge by this fhortc 
narrative. 

Tue ftrange things, that the induftrious 
Glauber’s writings have invited men to expect 
from his fal mirabilis, in cafe he be indeed 
poffeffed of fuch a thing, and the enquiries of 
divers eminent men, who would fain learn of 
me what I thought of its reality and nature, 
invited me, the next opportunity I got, to 
take into my hands his Pars altera miraculi 
mundi, whofe title you know promifes a de- 
fcription of this fal artis mirificum, as he is 
pleafed to call it. But, I confefs, I did nor 
read it near all over, becaufe a great part of it 
is but a tranfcription of feveral intire chapters 
out of Paracelfus, and I perceived, that much 
of the reft did,according to the cuftom of chy- 
mical writings, more concern the author than 
the fubjects : wherefore looking upon his pro- 
cefs of making his /a/ mirabilis, I foon per- 
ceived he had no mind to make it common, 
fince he only bids us upon two parts of com- 
mon falt diffolved in common water to pour 
4, without telling us what that 4 is, Where- 
fore reading on in the fame procefs, and find- 
ing, that he tells us, that with B (which he 
likewife explains not at all, nor determines the 
quantity of it) one may make an aqua fortis, 
it prefently called into my mind, that fome 
years before having had occafion to make ma- 
ny trials, mentioned in other tracts of mine, 
with oil of vitriol and falt-petre, I did among 
other things make a red {pirit of nitre, by the 
help only of oil of vitriol : Remembring this, 
I fay, I reforted to one of my Carneades’s di- 
alogues *, and reviewing that experiment, as I 
have fet it down, I concluded, that though | 
had not diffolved the falt-petre in water, as 
Glauber doth his common falt; yet fince on 
the other fide I made ufe of external fire, it 
was probable I might this way alfo get a ni- 
trous fpirit, though not fo ftrong. And though 
by calling the liquor, that muft make an aqua 
fortis, B ; whereas he had called that, which is 
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to make his fpirit of falt and fal mirabilis, A, 
he feemed plainly to make them different 
things ; yet relying on the experiment I had 
made,and putting to a folution of nitre as much 
of the oil of vitriol as I had taken laft, though 
that be double the quantity he prefcribes for 
the making of his /a/ mirabilis, 1 obtained out 
of a low glafs body and head in fand an in- 
different good /piritus mitri, that even before 
rectification would readily enough diffolve fil- 
ver, though it were diluted with as much of 
the common water, wherein falt-petre had been 
diffolved, as amounted at leaft to double or 
treble the weight of the nitrous parts, The re- 
maining matter being kept in the fire, till it 
was dry, afforded us a falt eafily reducible (by 
folution in fair water and coagulation) into 
cryftalline grains, of a nature very differing 
both from crude nitre, and from faxt nitre, and 
from oil of vitriol. For it coagulated into 
pretty big and well-fhaped grains, which, you 
know, fixed nitre and other alkalizate falts 
are not wont to do; and thefe grains were not, 
like the cryftals of falt-petre it felf, long and 
hexaédrical, but of another figure, not eafy nor 
neceffary to be here defcribed. 

BesipEs, this vitriolate nitre (if I may 
fo call it) would not eafily, if at all, flow in 
the air as fixtnitre is wont to do: moreover, it 
was eafily enough fufible by heat, whereas fixt 
nitre doth ufually exact a vehement fire for 
its fufion: and though crude falt-petre alfo 
melts eafily, yet to fatisfy you, how differing a 
fubftance this of ours was from that, we caft 
quick coals into the crucible, without being at 
all able to kindle it. Nay, and when for fur- 
ther trial we threw in fome fulphur alfo, 
though it did flame away it felf, yet it did not 
feem to kindle the falt, that was hot enough to 
kindle it; much lefs did it flafh, as fulphur is 
wont on fuch occafions to make falt-petre do, 
Add to all this, that a parcel of this white fub- 
{tance, being without brimftone made to flow 
for a while in a crucible with a bit of charcoal 
for it to work upon, grew manifeftly and 
ftrongly fcented of fulphur, and acquired an al- 
kalizate tafte, fo that it feemed almoft a coal 
of fire upon the tongue, if it were licked be- 
fore it imbibed any of the air’s moifture, and 
(which many perhaps will, though] do not, 
think ftranger) obtained alfo a very red colour; 
which recalled to my mind, that G/euber men- 
tions fuch a change obfervable in his falt made 
of common falt, upon whofe account he is 
pleafed to call fuch a fubftance his Carbuncu- 
lus. 

B £ ING invited by this fuccefs to try, whe- 
ther I could make his /a/ mirabilis, notwith- 
ftanding his intimating, as I lately told you, 
that it is done with adiffering menftruum from 
that, wherewith the falt.petre is to be wrought 
upon; I obferved, that where he points at a 
way of making his falt in quantity without 
breaking the vefiels, he prefcribes, that the 
materials be diftilled in veffels of pure filver : 
whence I conjeétured, that ic was not aqua 
fortis or fpirit of nitre, that he employed to 
open his fea-falt ; and that confequently, fince 
common {pirit of falt was too weak to effect 


fo great achange as the experimént requires. 
it was very probable, that he imployed oil of 
fulphur or of vitriol, which will fearce at all 
fret unalloyed filver. And however I con- 
cluded, that whatfoever the event fhould prove, 
it could not but be worth the while to try, what 
operation fuch a menftruum would have upon 
fea-falt, as I was fure had fuch a notable one 
upon falt-petre. And J remember, that for- 
merly making fome experiments about the dif- 
fering manners of diffolution of the fame con- 
crete by feveral liquors, I found, that oil of 
vitriol diffolves fea-falt in a very odd way, 
(which yeu will find mentioned among my 
promifcuous experiments :) wherefore pouring; 
upon a folution of bay-falt made in but a 
moderate proportion of water, oil of vitriol 
to the full weight of the dry falt, and abftract- 
ing the liquor in a glafs cucurbite placed in 
fand, Iobtain’d, without ftrefs of fire, befides 
phlegm, good ftore of a liquor, which by the 
{mell and tafte feemed to be fpirit of falt. 
And to fatisfy my felf the better, mingling a 
little of it with fome of the f{pirit of nitre lately 
mentioned, I found the mixture, even with- 
out the affiftance of heat, to diffolve crude 
gold. And having for further trial’s fake 
poured fome of it upon fpirit of fermented 
urine, till the affufion ceafed to produce any 
conflict, and having afterwards gently evapo- 
rated away the fuperfluous moifture, there did, 
as I expected, fhoot in the remaining liquor 
a falt figured like combs and feathers, there- 
by difclofing it felf to be much of the nature 
of fal armoniack, fuch as I elfewhere relate my 
having made, by mingling fpirit of urine with 
{pirit of common falt made the ordinary way. | 

Tuts, Pyrophilus, is all I can find at pre- 
fent of that account, of which I hoped to have 
found much more: but you will be the more 
unconcerned, for my not adding divers other 
things, that, I remember, I tried, as well be- 
fore and after the writing the above tranfcribed 
paper, (as particularly, that I found the expe- 
riment fometimes to fucceed not ill, when I 
diftilled the oil of vitriol and fea-falt together, 
without the intervention of water, whereby 
much time was faved, and alfo when I im- 
ployed oil of fulphur, made witha glafs bell, 
inftead of oil of vitriol) if I inform you, that 
afterwards I found, that G/auber himfelf, in 
fome of his fubfequent pieces, had delivered 
more intelligibly the way of making what he, 
without altogether fo great a brag, as moft 
think, calls his fal miradilis, (which yet fome 
very ingenious readers of his writings have 
come to us to teach them) and that thofe ex- 
periments of his about it, which I was able to 
make fucceed, (for forne I was not, and fome I 
did not think fit to try) you will find, together 
with thofe of my own, in more proper places 
of other papers, Only, to apply what hath 
been above related to my prefent purpofe, I 
muft not here pretermit a couple of obferva- 
tions, 

Anp firft, we may take notice of the power, 
that mixtures, though they feem but very flight, 
and confift of the fimalleft number ‘of ingre- 
dients, may, if they make great changes of 

texture, 


ei Google 


the Origin of QUALITIES aad ForMs. 


texture, have, in altesing: the nature and: qua- 
luses of the compounding badies. For in our 
(algeve recited) ecafe,-though fearfalt, being a 
body confidenably fixed. requires, a naked: fire 
to be elevated: evem by the help of copiaus 
additaments of beaten, bricks or clay, &gc. to: 
keep it from: fuffen, yet the faline, corpnfcles 


are diftilled over in a. moderate fire of {and ;. 


whilft the oil of vitriol, by whofe intervention 


they acquire this volatility, though it be not: 


(like the other) a grofs, or as the: fame che- 
mift {peaks,, corporeal falt, but aliquor, that 
has been already. diftilled, is yet by the fame 
operation fo fixed, as to ftay: behind not only- 
in the retort, but, as I have fometimes, pur- 
pofely tried, in much confiderablen heats than 
that needs in this expertment be expofed to. 
Nor only is the ott of vitriol made thus far 
fixed, but it is otherwife alfo no lefs changed. 
For when the remaising fale bas been. expofed 
to a competent heat, that it may be very dry 
and white, to be {ure of which I feverat times 
de, when the diftillation is ended, keep the 
remaining mafs (taken aut of the retort and 
beaten) ina crucible among quick coals, you 
fhall have a confiderable quantity (perhaps: 
near a3 much, as the fea-falt you firft employed) 
of a fubftance, which, though not infipid, has 
not at all the tafte of fea-falt, or any other. 
pungent one, and much lefs the highly corro-: 
five acidity of oif of vitriol. | 

AND the mention of this fubftance leads me 
to the fecand particular I intended to take no~ 
tice of, which is a phenomenon to confirm 
what I formerly intimated, that notwithftand- 
ing the regular and exquifite figures of fome 
falts, they may, by the addition of other bop 
dies, be brought to conftitute cryftals of very 
differing, and yet of curious, fhapes. For if 
you diffalve the hitherto mentioned caput mar- 
tuum of fea-falt (after you have made it very 
dry, and freed it from all pungency of tafte) 
in a fufficient quantity of fair water, and hav- 
ing filtrated the folution, fuffer the diffalved. 
body leifurely to coagulate, you will probably 
obtain, as I have often done, cryftals of a 
far greater tran{parency, thanthe cubes, where- 


in fea-falt is wont to fhoot, and of a fhape. 


far differing from theirs, thaugh oftentimes 
no lefs curious than that of thofe cubes: and, 
which makes mainly for my prefent purpofe, I 
have often obferved thofe finely-figured cry- 
ftals to differ as much in fhape from one ano- 
ther, as from the grains af common fale. 
And indeed I muft not on this occafion con- 
ceal from you, that whether it be ta be im- 
puted to the peculiar nature of fea-falt, or 
(which I judge much more probable) to the 
great difparities to be met with in liquors, that 
do all of them pafs for oil of vitriol, whether 
(I fay) it be to this or to fome other caufe, 
that the effect is to be.imputed,: I have found 
my attempts to make the ‘beft fort of fa] mi- 
‘vabilis {abject to fo much uncertainty, that 
though I have divers times:fucceeded in them, 
Vou. II 


[have found fg little uniformity, in: the facref, 
as made; me reckon, this experimeny agongit 
canfingent ones, and almpft weaty of med» 
dling with it. 


Experiment. VII*. 

| Remember, Pyrophilus, Lonce made ath exs 
x periment, which if E-had had the oppor- 
tunity to. repeat, and had dome fa with the 
like fuccefs, I fhould be tempted to look 
upon it, though not as a lucriferous experi 
ment, (for itis the quite contrary) yet. as fo 
lucriferous a one, as, how much foever it may 
ferve to recommend chemiftry itfelf, may no 
lefs difpleafe envious. chemifts, who will be 
troubled, both that one, who. admits not their 
principles, fhould devife fuch a thing; and 


bke) keep it fecret. 

- Bur to give. you a plain and naked-aecount 
of this matter, that you mey be able the bet: 
ter to judge of it, and, if you pleafe, ta re 
peat it, E will freely tell you, ehag fuppofine all 
metals, as welk as.othes boshies, to be made of 
one catholick. matter common to them all, 
and ta differ but in fhape, fize, motion, or 
reff, and texture of the fmall parts they confitt 
of, from which affections of matter the qua- 
httes, thar difference pasticular bodies, refule, 
I cowld not fee any impafibility in the nature 
of the thing, that ong kind of metal thould 
be tranfmuted into. another; (that being in 
effect na more, than that one parcél of the 
univerfal matter, wherein all bodies agree, 
may have-a texture produced in it, like the 
texture af fome other parcel of the matter 
common to them bath.) — 

Anp. having firft fuppofed this, I further 
confidered, that in a certain menftruum, which 
according to vulgar chemifts doctrine, muft 
be a worthlefs liquor, according to my appre- 
henfion, there muft be an extraordinary effi- 
cacy in reference to gold, not only ta diffalve 
and othérwife alter it, but to injure the very 
texture of that fuppofedly immutable meta]. 

Tue menftruum then I chofe to try, whether 
it could not diffolve gald with, is made by 
pouring on the rectified oj] of the butter of 
antimony, as much ftrong fpiric of nitre, as 
would ferve to precipitate out of it all the 
bezoarticum miserale; and then with a goed 
fmart fire diftilling offall the liquor, that would 
come over, and (if need be) cohgbatine it 
upon the antimonial powder, For thongh di- 
vers chemifts, that make this liquor, threw it 
away, upon prefumption, that becaufe of the 
ebullition, that ismade by the affufien of the 


" fpirit to the oi! and the confequent precipita- 


tion of a copious powder, the liquers have 
mutually deftroyed or difarmed cagh other s 
yet my nations and experience af the nature 
of fome fuch mixtures invite me to prize this, 
and give it the name of -wenjtrunm peracuium., » 
Havine then provided a fufiicient quan: 
tity pf rhisiliquor, (for I have observed, shag 
6 P gold 


* Though this VIIth experiment, being confiderable and very pertinent, the author thought fit to mention ir, fach 
as it ishere delivered, when he writ but to a private friend ; yet after he was induced to publith thefs papers, is 
‘was the (now raging) plague, which drove him fram the accommodation requjite to his parnoly. that frulfratsd 
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the defign he had o 


firft repeating that partof the experiment, which treats of the deftruction o 


old: ‘for as for 


that part, which teaches the volatilization of it, heshad tried that often enough before. 
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that, having found it, he fhould not (cheraift - 
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gold ordinarily requires a more copious fol- 
vent than filver,) we took a quantity of the 
beft gold we could get, and melted it with 
three or four times its weight of copper, 
which metal we choofe rather than that, which 
is more ufual among refiners, filver, that there 
may be the lefs fufpicion, that there remained 
eny filver with the gold after their feparation : 
this mixture we put into good aqua fortis, or 
fpirit of nitre, that all the copper being dif- 
folved, the cold might be left pure and finely 
powdercd at the botcom ; this operation with 
aqua fortis being accounted the beft way of 
refining gold, that is yet known, and not fub- 
ject like lead to leave any filver with it, fince 
the aqua fortis takes up that metal. And for 
Greater fecurity, we gave the powder to an 
ancient chemift to boil fome more of the men- 
ftruum upon it, without communicating to 
him our defign. This highly refined gold be- 
ing, by a competent degree of heat, brought, 
as is ufual, to its native colour and luftre, we 
put to it a large proportion of the menfruum 
peracutum, (to which we have fometimes found 
caufe to add alittle fpirit of falt, to promote 
the folution) wherein it diffolves flowly and 
quietly enough ; and there remained at the 
bottom of the glafs a pretty quantity (in fhew, 
though not in weight) of white powder, that 
the menftruum would not touch; and, if I 
much mifremember not, we found it as indif- 
folvable in aqua regis too. The folution of 
gold being abftracted, and the gold again 
reduced into a body did, upon a fecond fo- 
lution, yield more of the white powder, but 
not (if I remember aright) fo much as at the 
firft: now having fome little quantity of this 
powder, it was eafy with borax or fome other 
convenient flux to melt it down into a metal, 
which metal we found to be white like filver, 
and yielding to the hammer, if not to a lefs 
preffure, and fome of it being diffolved in 
aqua fortis, or {pirit of nitre, did, by the odi- 
ous bitternefs it produced, fufficiently confirm 
us in our expectation, to find 1t true filver. 

I Dousr not but you will demand, Pyro- 
philus, why I did not make other trials with 
this factitious metal, to fee in how many other 
qualities I could verify it to be filver : but the 
quantity I recovered after fufion was {o {mall, 
fome of it perhaps being left either in the flux, 
or in the crucible, that I had not wherewithal 
to miake many trials; and being well enough 
fatisfied by the vifible properties and the tafte 
peculiar to filver, both that it was a metal, 
and rather filver than any other, I was willing 
to keep the reft of it for a while, as a rarity, 
before I made further trials with it ; but was 
fo unfortunate, as with it to lofe it in a little 
filver box, where I had fomething of more 
value, and poffibly of more curiofity. 

You will alfo afk, why I repeated not 
the experiment? To which I fhall anfwer, 


| that, befides that one may eafily enough fail 


in making the menftruum fit for my purpofe, 
I did, when I had another opportunity, (for 
I was long without it) make a fecond attempt ; 
and having, according to the above mentioned 
method, brought it fo far, that there remained 


nothing but the melting of the white powder 
into filver, when having wafhed it, I had laid 
it upon a piece of white paper by the fire’s 
fide to dry, being fuddenly called out of my 
chamber, an ignorant maid, that in the mean 
time came to drefs it up, unluckily fwept this 
paper, as a foul one, into the fire: which 
difcouragement, together with a multiplicity 
of occafions, have made me fufpend the pur- 
fuit of this experiment till another opportu- 
mity. But in the mean time, I was confirmed 
in fome part of my conjecture by thefe things. 

Tue firft, by finding, that with fome other 
menftruurns, which I tried, andeven with good 
aqua regis itlelf, I could obtain from the very 
beft gold I diffolved in them fome little quan- 
tity of fuch a white powder, as I was {peaking 
of; but in fo very {mall a proportion to the 
diffolved gold, that I had never enough of it 
at once to think it worth profecuting trials 
with. 

Tue other was this, that a very experienced 
mineralift, whom I had acquainted with part 
of what I had done, affured me, that an emi- 
nently learned and judicious perfon, that he 
named to me, had, by diffolving gold in a 
certain kind of aqua regis, and after by reduc- 
tion of it into a body, re-diffolving it again, 
and repeating this operation very often, reduced 
a very great, if not much the greater part, of an 
ounce of gold into fuch a white powder. 

Ap the third thing, that confirmed me, 
was the proof given me by fome trials, that I 
purpofely made, that the menfiruum peracutum 
I employed had a notable operation upon gold, 
and would perform fome things (one of which 
we fhall by and by mention) which judicious 
men, that play the great criticks in chemiftry, 
do not think feafible ; fo that there feems no 
greater caufe to doubt, that the above-men- 
tioned filver was really obtained out of the 
pure gold, than only this, that men have hi- 
therto fo often in vain attempted to make a 
real tranf{mutation of metals, (for the better 
or for the worfe,) and to deftroy the moft 
fixed and compacted bedy of gold, that the 
one is looked upon as an unpracticable thing, 
and the other as an indeftructible metal. 

T o reflect then a little upon what we have 
been relating, if we did not miftake nor im- 
pofe upon our felves, (I fay upon our felves, 
the project being our own, and purfued with- 
out acquainting any body withiour aim, ) it may 
afford us very confiderable confequences of 
great moment. 

AnD in the firft place, it feems probably re- 
ducible from hence, that however the chemifts 
are wont to talk irrationally enough of what 
they call ¢iné?ura auri, and anima auri; yet, 
in a fober fenfe, fome fuch thing may be ad- 
mitted: I fay, fome fuch thing, becaufe as on 
the one hand I would not countenance their 
wild fancies about thefe matters, fome of them 
being as unintelligible, as the Peripatetics fub- 
ftantia] forms ; fo, on the other hand, I would 
not readily deny, but that there may be fome 
more noble and fubtile corpufcles, that being 
duly conjoined with the reft of the matter, 
whereof gold confifts, may qualify that matter 

to 
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to look yellow, to ‘tefift aqua fortis, and to 
exhibit thofe other peculiar phenomena, that 
difcriminate gold from filver; and yet thefe 
noble parts may either have their texture de- 
{troyed by a very piercing menftruum, or by 
a greater congruity with its corpufcles, than 
with thofe of the remaining part of the gold, 
may ftick more clofe to the former, and by 
their means be extricated and drawn away 
from the latter. As when, (to explain my 
meaning by-a grofs example) the corpufcles 
of fuiphur and mercury do, by a ftrict coali- 
tion, affociate themfelves into the body we call 
vermilion, though thefe will rife together in 


fublimatory veffels, without being divorced by . 


the fire, and will act in many cafes, as one 
_phyfical body; yet itis known enough among 
chymifts, that if you exquifitely mix with it 
a due proportion of fale of tartar, the parts of 
the alkali will affociate themfelves more ftrict- 
ly with thofe of the fulphur, than thefe were 
before affociated with thofe of the mercury ; 
whereby you fhall obtain out of the cinnabar, 
which feemed intenfely red, a real mercury, 
that will look like fluid filver, And this 
example prompts me to mind you, Pyropbi- 
lus, that, at the beginning of this paragraph, 
I {aid no more, than that the confequence, I 
have been deducing, might probably be infer- 
red from the premifes. For as it is not ab- 
furd to think, that our menftruum may have 
a particular operation upon fome noble, and 
(if [ may fo call them) fome tinging parts of 
the gold, fo it is not impoffible, but that the 
yellowifhnefs of that rich metal may proceed 
not from any particular corpufcles of that co- 
Jour, but from the texture of the metal; as 
in our lately-mentioned example, the cinnabar 
was highly red, though the mercury it confift- 
ed of, were filver-coloured, and the fulphur 
‘but a pale yellow; and confequently, the 
whitenefs and other changes produced in the 
new metal we obtained, may be attributed, not 
to the extraction of any tinging particles, but 
to a change of texture, whereon the colour as 
well as other properties of the gold did de- 
pend. But that, which made me unwilling to 
reject the way I firft propofed of explicating 
this change of colour, was, that a mineralift of 
great veracity hath feveral times affured me, 
that a known perfon in the relator’s country, 
the Netherlands, got a great deal of money 
by the way of extracting a blue tincture out 
of copper, fo as to leave the body white; ad- 
ding, that he himfelf, having procured ftom 
a friend (to fatisfy his curiofity) a little of the 
menftruum, (whofe chief ingredients his friend 
communicated to him, and he to me) he did, 
as he was directed, diffolve copper in com- 
mon aqua fortis, to reduce it into {mall parts ; 
and then having kept the calx of the powder 
of this copper for fome hours in this menftru- 
um, he perceived, that the clear liquor, which 
was weak in tafte, did not diffolve the body 
of the metal, but only extract a blue tinéture, 
leaving behind a very white powder, which 
he quickly reduced by fufion into a metal of 
tthe fame colour, which he found as malleable 
as before. ‘Which I the lefs wonder at, be- 


caufe the experienced chymift Fobannes Agri. 
cola, in his Dutch annotations upon Poppius, 
mentions the making of a white and malleable 
copper in good quantities upon his own know- 
ledge; and that of fucha kind of copper I 
have with pleafure made trial, I elfewhere re- 
late. But of thefe matters we may poffibly 
fay more jn a convenient place, 

Tue fecond thing, that feems deducible 
from our former narrative, is, that however 
moft (for I fay not all) of the judicioufeft a- 
mong the chymifts themfelves, as well as a- 
mong their adverfaries, believe gold too fixed 


and permanent a body to be changeable by” 


art, infomuch that it is a received axiom a- 
mong{t many eminent Spagyrifts, that facilius 
eft anrum conftruere, quam deftruere; yet gold 
itfelf is not abfolutely indeftruétible by art, 
fince gold being acknowledged to be an ho- 
mogeneous metal, a part of it was, by our 
experiment, really changed into a body, that 
was. either true filver, or at leaft a new kind of 
metal very different from gold. And fince it 
is generally confeffed, that among all the bo- 
dies we are allowed to obferve near enough, 
and to try our kill upon, there is not any, 
whofe form is more ftrictly united to its matter 
than that of gold; and fince alfo the opera- 
tion, by which the white powder was produced, 
was made only by a corrofive liquor, without 
violence of fires it feems at leaft a very proba- 
ble inference, that there isnot any body of fo 
conftant and durable a nature, but that, not- 
withftanding its perfifting inviolated in the 
midft of divers fenfible difguifes, its texture, 


ae 


and confequently its nature, may be really de- — 


ftroyed, in cafe this more powerful and appro- 
priated agent be brought, by a due manner of 
application, to work upon the body, whofe 
texture 1s to be deftroyed. 

Burt this matter we elfewhere handle, and 
therefore fhall now proceed to the laft and 
chief confectaries of our experiment. 

THIRDLY then, it feems deducible from 
what we have delivered, that there may be a 
real tran{mutation of one metal into another, 
even among the perfecteft and nobleft metals, 
and that effected by facticious agents in a fhort 
time, and, if I may fo fpeak, after a mecha- 
nical manner. I fpeak not here of projection, 
whereby one part of an aurifick powder is faid 
to turn] know not how many hundred or 
thoufand parts of an ignobler metal into filver 
or gold, not only becaufe, though projection 
includes tranfmutation, yet tranfmutation is not 
all one with projection, but far eafier than te: 
but chiefly becaufe it is not in this difcourfe you 
are to expect what I can fay, and do think, con- 
cerning what men call the philofophers ftone. 
To reftrain my felf then to the experiment we 
are confidering, that feems to teach us, that at 
leaft among inanimate bodies, the nobleft and 
conftanteft fort of forms are but peculiar con- 
trivances of the matter, and may, by agents, 
that work: but mechanically, that is, by locally 
moving the parts, and changing their fizes, 
fhape, or texture, be generated and deftroyed ; 
fince we fee, that in the fame parcel of metal- 
line matter, which a little before was true and 

pure 
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pure gold, by having fome few of its parts 
withdrawn, and the reft tranfpofed, or othet- 
wife altered in their ftruéture, (for there ap- 
pears no token, that the menftruum added. any 
thing to the matter of the produced filver) or 
by both thefe ways together, the form of gold, 
or that peculiar modification, which made it 
yellow, indiffoluble in aqua fortis, &¢. 1s abo- 
lifhed; and fro the new texture of the fame 
matter there arifes that new form or conven- 
tion of accidents, from which we call a metal 
filver. And fince ours was not only diffoluble 
in aqua fortis, but exhibited that exceflively 
bitter tafte, which is peculiar to filver, there 
feems no neceffity to think, that there needs a 
diftinéé agent, or a peculiar action of a fub- 
ftantial form, to produce in a natural body 
the moft peculiar and difcriminating properties. 
For it was but the fame menftruum, devoid 
of bitternefs, that by deftroying the texture of 


- goldchanged itintoanother, upon whofe account 


it acquired at once both whitenefs in colour, 
diffolublenefs in aqua fortis, and aptnefs to com- 
pofe a bitter body withit, and I know not how 
many other new qualities are attributed. 

I Know it is obvious to object, that it is no 
very thrifty way of tranfmutation, inftead of 
exalting filver to the condition of gold, to de- 
grade gold to the condition of filver. But a 
tran{mutation is neverthelefs more or lefs real, 
for being or not being lucriferous; and fince 
that may inrich a brain, that may impoverifh 
a purfe, I muft look upon your humour as 
that of an alchymitt, rather than of a philofo- 
pher, if I durft not expect, that the inftructive- 
nefs in fuch an experiment will fuffice to recom- 
mend it to you. And if I could have fatisfied 
my felf, that good authors are not miftaken 
about what they affirm of the tranfmutation 
of iron into copper, though, the charge and 
pains confidered, it bea matter of no gain, 
yet I fhould have thought it an experiment of 
great worth, as well as the tranfmutation of 
filver into gold. For itis no {mall matter to 
remove the bounds, that nature feems very in- 
induftrioufly to have fet to the alterations of 
bodies; efpecially among thofe durable and 
almoft immortal kinds, in whofe conftancy to 
their firft forms nature feems to have defigned 
the fhewing her felf invincible by art. 

I SHoutp here, Pyrophilus, conclude what 
I have to fay of the experiment, that hath al- 
‘ready fo long entertained us, by recommend- 
ing to you the repetition of what I had not the 
opportunity to try above once from end to end, 
were it not, that I remember fomething I faid 
about the menfiruum peracutum, may {eem to 


import a promnife of communicating to you 


fomething of the efficacy of that liquor upon 
gold. And therefore partly for that reafon, 
and partly to make fure, that the prefent dif- 
courfe fhall not be uninftructive to you, I would 
add, that though not only the generality of re- 
finers and mineralifts, but divers of the moft ju- 
diciouscultivators of chymiftry itfelf, hold gold 
to be fo fixed a body, that it can as little be 


_volatilized as deftroyed, and that upon this 


ground, that the procefles of fubliming or di- 


ftillmg gold to be met with in divers chymical 
books are either myftical, or unpracticable, or 
fallacious, (in which opinion § think them not 
much miftaken;) though this, 1 fay, be the 
perfuafion even of fome critical chymifts, yet, 
upon the juft expectation I had to find my 
mienftruum very operative upon gold, £ attempt- 
ed and found 2 way to elevate it toa confider- 
able height, by a far lefs proportion of addi- 
tament, than one, that were not fully perfuaded. 
of the poffibility of elevating gold, would ima- 
gine; and though I have indeed found, by 
two or three feveral liquors, (efpecially the 
aqua pugilum, enigmatically defcribed by Ba- 
Jilius) that the fixednefs of gold 1s not altoge- 
ther invincible, yet I found the effect of thefe 
much inferiour to. that of our mixtures touch- 
ing which I fhalt relate to you the eafieft and 
fhorteft, though not perhaps the very beft, man- 
ner of imploying it. 

We take then the fineft gold we can pro- 
cure, and having either granulated it or lami- 
nated it, we diffolve it in a moderate heat 
with a fufficient quantity of the menfiruum per- 
acutum, and having carefully decanted the 
{olution into a conveniently fized rerort, we 
very gently ina fand-furnace diftil off the men- 
ftruum; and if we have a mind to elevate the 
more gold, we either pour back upon the re- 
maining, fubftance the fame menftruum, or, 
which is better, re-diffolve it with frefh. The 
liquor being abftracted, we urge the remain- 
ing matter by degrees of fire, and in no ftronger 
a one than what may eafily be given in a fand. 
furnace, a confiderable quantity of the gold 
will be elevated to the upper part of the retort, 
and either fall down in a golden-coloured Ii- 
quor into the receiver, or, which is more ulu- 
al, faften itfelf to the top and neck in the form of 
a yellow and reddifh fublimate; and fometimes 
we have had the neck of the retort inriched 
with good ftore of large thin cryftals, not yel- 
low but red, and moft like rubies, very glorie 
ous to behold; (though even thefe being taken 
out, and fuffered to lie a due time in the open 
air, would lofe their faline form, and run per 
deliquium into a liquor.) Nor fee I any caufe to 
doubt, but that by tie re-affufions of a frefh 
menftruum upon the dry calx of gold, that 
ftays behind, the whole body of the metal 
may be eafily enough made to pafs through 
the retort, though for a certain reafon I for- 
bore to profecute the experiment fo far. 

But here, Pyrophilus, I think my felf 
obliged to interpofe a caution, as well as to 
give you a further information about our pte- 
fent experiment. For firft, I muft tell you, 
that though even learned chymifts think it a 
{ufficient proof of a true tincture, that not only 
the colour of the concrete will not be fepa- 
rated by diftillation, but the extracted liquor. 
will pafs over tincted into the receiver 3 yet 
this {uppofition, though it be noc unworthy 
of able men, may in fome cafes deceive them. 
And next I muft cell you, that whereas I {crue 
ple not in feveral writings of mine to teach, 
that the particles of folid and confiftent bo- 
dies are not always unfit to help to make up 
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fluid ones, I fhall now venture to fay further, 
that even a liquor made by diftillation, how 
volatile foever fuch liquors may be thought, 
may in patt confift of corpufcles of the moft 
compact and ponderous bodies in the world. 
Now to manifeft both thefe things, and to 
fhew you witha! the truth of what 1 elfewhere 
teach, That fome bodies are of fo durable a ten- 
ture, that their minute parts will retain their 
own nature, notwithftanding variety of difeuifes, 
which may impofe not only upon other men, but 
upon chymifts themfelves 5 1 will add, that to 
profecute the experiment, I dropped into the 
yellow liquor afforded me by the elevated gold 
a convenient quantity of clean running mer- 
cury, which was immediately coloured with a 
golden coloured film, and fhaking it to and 
fro, till the menftruum would gild no more, 
when I fuppofed the gold to be all precipi- 
tated upon the mercury, I decanted the cla- 
ried liquor, and mixing the remaining amal- 
gam (if I may fo call it) of gold and mercu- 
ry with feveral times its weight of borax, I did 
as I expected ; by melting them in a {mail cru- 
cible, eafily recovered the fcattered particles of 
the elevated metal, reduced into one little mafs 
or bead of corporal or yellow (though perhaps 
fomewhat palifh) gold. But yet, whether the 
gold, that tinged the menftruum, might not, 
before the metal was reduced or precipitated 
out of it, have been more fuccefsfully applied 
to fome confiderable purpofes than a bare fo- 
lution of gold, that hath never been elevated, 
may bea queftion, which I muft not in this 
place determine, and fome other things, that I 
have tried about our elevated gold, I have 
elfewhere taken notice of; only this further 
ufe I fhall here make of this experiment, that 
whereas I {peak in other papers, as if there 
may be a volatile gold in fome ores and other 
minerals, where the mine-men do not find any 
thing of that metal, I mention fuch a thing 
upon the account of the paft experiment and 
fome analogies. And therefore, as I would 
not be underftood to adopt what every chymi- 
cal writer is pleafed to fancy concerning vola- 
tile gold; fo I think judicious men, that are 
not fo well acquainted with chymical opera- 
tions, are fometimes too forward to condemn 
the chymifts obfervations; not becaufe their 
opinions have nothing of truth, but becaufe 
they have had the ill luck not to be warily 
enough propoféd. And to give an inftance in 
the opinion, that fome minerals have a vola- 
tile gold, (and the like may be faid of filver) 
I think I may give an acoount rational enough 
of my admitting fuch a thing, by explicating 
it thus: that as in our experiment, though af- 
ter the almoft total abftraétion of the menftru- 
um, the remaining body being true gold, and 
confequently in its own nature fixed, yet it is fo 
ftrictly affociated with fome volatile faline par- 
ticles, that thefe being preffed by the fire, car- 
ry up along with them the corpufcles of the 
gald, which may be reduced into a mafs by 
the admiftion of borax, or fome other body 
fitted to divorce the corpufcles of the metal! 
from thofe, that would elevate them, and to 
unite them into grains, too big and ponderous 
Vor. Ii 


to be fublimed: fo in fome mineral bodics 
there may be pretty ftore of corpufcles of 
gold fo minute, and fo blended with the un- 
fixed particles, that they will be carried up 
together with them by fo vehement a heat, as 
is wont to be imployed to bring ores, and 
even metalline mafies, to fufion. And yet it is 
not impoffible, but that thefe corpuicles of 
gold, that inordinary fufions fly away, may 
be detained and recovered by fome fuch pro- 
per additament, as may either work upon, and 
(to ufe a chymical term) mortify the other parts 
of the mafs, without doing fo upon the gold 3 
or, by affociating with the volatile and igno- 
bler minerals fome way orather, difable them 
to carry away the gold with them, as they 
otherwife may do ; or by its fixednefs and 
cognation of nature make the difperfed gold 
imbody with it. On which occafion I remem- 
ber, that avery ingenious man defiring my 
thoughts upon an experiment, which he and 
fome others, that were prefent at it, looked up- 
on as very ftrange ; namely, that fome good 
gold having for a certain trial been coupled 
with a gread deal of lead, inftead of being ad- 
vanced in colour, as in goodnefs, was grown 
manifeftly paler than before; my conjecture 
being, that fo great a proportion of lead might 
contain divers particles of volatile filver, which 
meeting with the fixed body of the gold by 
incorporating therewith, was detained, was 
much confirmed, by finding upon inquiry, that 
the gold inftead of lofing its weight, had it 
confiderably increafed; which did much hets 
ter anfwer my guefs, than it did their expec- 
tation, that made the experiment, and were 
much furprifed at the event. But this is no 
fit place to profecute the confideration of the 
additaments, that may be ufed to unite and 
fix the particles of the nobler metals blended 
with volatile bodies ; though perhaps what 
hath been faid may afford fome hint about the 
matter, as well as fome apology for the chy- 
mical term, volatile gold: the poffibility of 
which, I preftme, we have evinced by the 
latter part of this experiment, (in which I am 
forry I cannot remember the proportion of 
the remaining falts, that were able to elevate 
the gold) for that I have feveral times made, 
and therefore dare much moreiconfidently rely 
on it, than Ican prefs you to do on the for- 
mer part (about the tranfmutation, or at leaft 
deftruction of gold) rill you-or I thall have op- 
portunity to repeat that trial. 


Experiment VIX, 

Hoycu, Pyrophilus, the experimentIam 
about ito fubjoin, may at the firft glance 

feem only to concern the produdion of tates, and 
be indeed one of the principal, that I devifed 
concerning that fubject,and that belongs to th¢ 
motes I have made about thofe qualities; yep, 
if you do not of your felf take notice of if; 
I may hereafter. have occafion to fhew you, 
that there are fome particulars in this experi- 
ment, that are applicable to more than taftes, 
And {ince I had once thoughts {however fince 
difcoyraged by the difficulties of the attempt) 
to make my notes extend even to divers qua- 
6Q. lities, 
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Nities, which the operations of chymifts and the 
prattice of phyficians have made men take no- 
tice of ; (fuch as the powers of corroding, pre- 
cipitating, fixing, purging, bliftering, ftupi- 
fying, 8c.) I prefume you will not diflike 


that one, who had thoughts to fay fomething | 


even of chymical and of medical qualities, if 
I may fo call them, fhould give you here an 
experiment or two about more obvious, though 
particular affections of bodies, when there are 
feveral things in the experiment, that may be 
of a general import to the dottrine of the origin 
of qualities and forms. 

We took then an ounce of refined filver, 
and having diffolved it in aqua fortis, we fuf- 
fered it to fhoot into cryftals, which being 
dried, we found to exceed the weight of the 
filver by feveral drachms, which accrued upon 
the concoagulation of the acid falts, that had 
diffolved and were united to the metal. Thefe 
cryftals we put into a retort, and diftilled 
them in fand, with almoft as great a heat as 
we could give in a hammered iron furnace, 
wherein the operation was made; but there 
came over only a very little fourifh phlegm 
with an ill {cent: wherefore the fame retort be- 
ing fuffered to cool, and then coated, it was 
removed to another furnace, capable of giving 
a far higher degree of heat, namely, that of a 
naked fire, and in this furnace the diftillation 
was purfued by the feveral degrees of heat, till 
at length the retort came to be red-hot, and 
kept fo for a good while: but though even 
by this operation there was very little driven 
over, yet that fufficiently manifefted what we 
aimed at fhewing, namely, that a body ex- 
tremely bitter might afford, as well as it con- 
fifted of, good ftore of parts, that are not at 
all bitter, but (which is a very differing tafte) 
eminently four. For our receiver being taken 
off even when it was cold, the contained fpirit 
{moked outlike rectified aqua fortis, and not only 
{melt and tafted like aqua fortis, to the annoy- 
ance of the nofe and tongue; but being poured 
upon filings of crude copper, it fell immedi- 
ately to corrode them with violence, making 
much hiffing, and fending up thick fumes, 
and in a trice produced with the corroded 
copper a bluifh colour, like that, which that 
metal is wont to give in good aqua fortis. 

AFTERWARDS we took minium and aqua 
fortis, and made a folution, which being fil- 
tred and evaporated, left us a faccharum Sa- 
turni much like the common, made with {pirit 
of vinegar. Then taking this {weet vitriol of 
lead, (as we elfewhere call it) we endeavoured 
in the formerly mentioned fand-furnace to drive 
it over in a retort; but finding that degree of 
fire incompetent to force over any thing, fave 
a little phlegmatick liquor, we caufed the re- 
tort to be coated and transferred to the other 
furnace, where being urged with a naked fire, 
it afforded at length a fpirit fomewhat more 
copious than the filver had done. This fpirit 
{moked in the cold receiver as the other had, 
and did, like it, rankly fmell of aqua fortis, 
and was fo far from retaining any of the {weet- 
nefs of the concrete, that had yielded it, that 
it was offenfively acid, and being poured up- 


on minium, it did with noife and bubbles fall 
upon it, and quickly afforded us a liquor, which 
being filered, did, by its fweetnefs, as well as 
other proofs, affure us, thar there would have 
needed but a gentle evaporation (if we had 
leifure to make it) to obtain from it a true 
fugar of lead. And it is remarkable, that the 
concreté, which appeared white before diftil- 
lation, remained, for the moft part, behind 
in the retort in the form of a black caput - 
mortuum, (fometimes we have had it in a yel- 
Jowifh lump) which was neither at all fweet, 
as the vitriol of lead it felf had eminently been, 
nor at all four, as the liquor diftilled from 
it wasin a hich degree ; but feemed rather in- 
fipid, and was indeed but a calx of lead, which 
the heat of the fire had in part reduced in- 
to true and manifeft lead in the retort it felf, 
as appeared by many grains of feveral fizes, 
that we met with in the caput mortuum ; (the 
reft of which is eafily enough reducible by fu- 
fion, with a convenient flux, into malleable lead 
it felf.) 

THERE are fome phznomena of this expe- 
riment, that we may elfewhere have occafion 
to take notice of, as particularly, that notwith- 
ftanding filver be a body fo fixed in the fire, 
that it will (as it is generally known) endure 
the cupel itfelf, and though in the dried cryf- 
tals of filver, the falt, that adheres to the filver, 
increafes the weight of the metal but about a 
fourth or a third part ; yet this {mall propor- 
tion of faline corpufcles was able to carry up 
fo. much of that almoft fixedeft of bodies, 
that more than once we have had the infide 
of the retort, to a great height, fo covered 
over with the metalline corpufcles, that the glafs 
feemed to be filvered over, and could hardly, 
by long fcraping, be freed from the copious 
and clofely adhering fublimate. 

Bur the phenomenon, that I chiefly defire 
to take notice of at prefent, is this, that not 
only aqua fortis, being concoagulated with dif- 
fering bodies, may produce very differing con- 
cretes, but the fame numerical faline corpufcles, 
that, being affociated with thofe of one metal, 
had already produced a body eminent in one 
tafte, may afterwards, being freed from that 
body, compofe a liquor eminent for a very dif- 
fering tafte; and after that too, being com- 
bined with the particles of another metal, 
would with them conftitute a body of a very 
eminent tafte, as oppofite as any one can be to 
both the other taftes; and yet thefe faline cor- 
putcles, if, inftead of this fecond metal, they 
fhould be affociated with ‘fuch a one as that 
they are driven from, would therewith exhi- 
bit again the firft of the three mentioned taftes. 
To prove all this, we took cryftals of refin- 
ed filver made with aqua fortis, and though 
thefe cryftals be, as we often note, fuperla- 
tively bitter ; yet having, by a naked fire ex- 
torted from them what fpirit we could, and 
found that, as we expected, extremely acid, we 
put one part of it upon a few filings of filver, 
of which it readily made.a folution more bitter 
than gall, and the other part of the diftilled 
liquor we poured upon minium, And though 


whilft ithad been an ingredient of the cryf- 
tals 
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tals of filver committed to diftillation, it did 
with that metal compofe an exceffively bitter 
fubftance, yet the fame particles being loofened 
from that metal, and affociated with thofe of 
the lead, did with them conftitute a folution, 
which by evapouration afforded usa /accharum 
Saturni, or a vitriol {weet as fugar.. And for 
further confirmation, we varied the experiment, 
having in a naked fire diftilled fomie dried 
faccharum Saturni made with aqua fortis, the 
little liquor, that came over, in proportion to 
the body, that afforded it, was fo ftrong a fpirit 
of nitre, that for feveral hours the receiver was 
filled with the red fumes; and though the 
{moking liquor were hugely fharp, yet part 
of it, being poured upon a piece of its own 
caput mortuum, (in which we perceived not any 
tafte) did at length (for it wrought but very 
flowly) exhibit fome little grains of a faccha- 
rine vitriol ; but the other part; being put upon 
flings of filver, fell upon it immediately with 
noife and ftore of {moke, and a while after 
concoagulated with part of it (which it had 
diffolved) into a fale excceffively bitter: 


Experiment TX. 

HF artificial tranfmutation of bodies be- 
ing, as the rareft and difficulteft produc- 
tion, fo one of the nobleft and ufefulleft ef- 
fects of human fkil and power, not only the 
clear inftances of it are to be diligently fought 
for and prized, but even the probabilities of 
effecting fuch an extraordinary change of bo- 
dies are not to be neglected ; efpecially if the 
verfion hoped for, be to be made betwixt bo- 
dies of primordial textures, (if I may fo call 
them) and fuch bodies, as by the greatnefs of 
their bulk, and by their being to be found in 
moft of the mixed bodies here below, make a 
confiderable part of thofe, that we men have 
the moft immediately to do with. Invited by 
thefe confiderations, Pyropbilus, I fhall venture 
to give you the account of fome obfervations 
and trials about the tranfmuting of water into 
earth, though it be not fo perfect, as I with, 

and as I hope by God’s bleffing to make it. 
Tue firft occafion, afforded me to do any 
thing about this matter, was my being con- 
fulted by a gentleman, (an antient chymift, but 
not at all a philofopher) who relating to me, 
how much he had (with the wonted fuccefs of 
fuch attempts) laboured after the grand Arcana, 
complained tome, among other things, that, 
havingoccafion to imploy great quantity of pu- 
rified rain-water, he obtained trom it much 
lefs than he wifhed of the fubftance, that he 
looked for, but a great deal of a certain whitifh 
excrementitious matter, which he knew not 
what to make of. This gave me the curiofity 
firft to defire a fight of it, in cafe he had not 
thrown it away, (which by good fortune he 
had not) and then, taking notice of the unex- 
pected plenty, and fome of the qualities of it, 
to afk him fome queftions, which were requi- 
{ite and fufficient to perfuade me, that this re- 
fidence came not from accidental foulnefs of 
the water, nor of the veffels 1c was received in. 
This L afterwards often thought of, and indeed 
it might juftly enough awaken fome fufpicions, 


that the little motes, that have been fometimes 
obferved to appear numerous enough in pure 
rain-water, whilft it is diftilling, might not be 
meerly accidental, but really produced, as well 
as exhibited by the action of the fire. I thought 
it then worth while to profecute this matter a 
little farther ; and having put a pretty quan: 
tity of diftilled rain-water in a clean glafs bo- 
dy, and fitted it with a head and a receiver, 
I fuffered it to ftand in a digeftive furnace, till 
by the gentle heat thereof, the water was to- 
tally abftracted, and the veffel left dry : which 
being taken out of the fand, I found the bot- 
tom of the glafs all covered over with a white 
(but not fo very white) fubftance ; which be- 
ing fcraped off with a knife, appeared to bea 
fine earth, in which I perceived no manifett 
tafte, and which, in a word, by feveral qua- 
lities feemed to be earth. 

Tuts encouraged me to rediftil the rain- 
water in the fame glafs body, whofe bottom; 
when the water was all drawn off, afforded me 
more of the like earth: but though the repe- 
tition of the experiment, and my having, for 
greater caution, tried it all the while in a new 
glafs, that had not been imployed before tc 
other ufes; confirmed me much in my conjec- 
ture, that unlefs it could be proved, which I 
think will fcarce be pretended, that fo infipid 
a liquor as rain-water fhould, in fo gentle a 
heat, diffolve the moft clofe and almoft inde- 
ftructible body of glafs it felf, (which fuch cor- 
rofive menftruums as aqua fortis and aqua re- 
gis are wont to leave unharmed) the earthy 
powder, I obtained from already diftilled rain- 
water, might be a tranfmutation of fome parts 
of the water into that fubftance ; yet having 
unhappily loft part of my powder, and con- 
fumed almoft all the reft, (for I kept a little 
by me, which you may yet fee) I fhould, tilt 
Ihad more frequently reiterated my experi- 
ments, (which then I had not opportunity to 
do, though I had thoughts of doing it alfo 
with {now-water, that I had put into chymi- 
cal glaffes for that purpofe; and with liquor 
of melted hail, which I had likewife provided) 
and thereby alfo obtained fome more of this 
virgin earth, (as divers chymifts would call it) 
to make farther trials with, have retained grea- 
ter fufpicions, if I had not afterward acciden- 
tally fallen into difcourfe of this matter with 
a learned phyfician, who had dealt much in 
rain-water ; but he much confirmed me in my 
conjecture, by affuring me, that He had fre- 
quently found fuch a white earth, as I men- 
tioned, in diftilled rain-water,; after he had di- 
ftilled the fame numerical liquor, (carefully 
gathered at firft) I know not how many times 
one after another; adding, that he did not 
find (any more than I had done) any caufe to 
fufpect, that if he had continued to rediftil 
the fame portion of water, it would have 
yielded him more earth. 

But the oddnefs of the experiment ftill 
keeping me in fufpenfe; it- was not without 
much delight, that afterwards mentioning it 
to a very ingenious perfon, whom without his 
leave, I think not fit to name, well verfed in 
chymical matters, and whom I — to 
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have, in order to fome medicines, long 
wrought upon rain-water, he readily gave me 
fuch an account of his proceedings, as feemed 
to leave little fcruple about the tranfmutation 
we have been mentioning + for he folemnly af- 
firmed to me, that haying obferved, as I had 
done, that rain-water would, even after a di- 
ftillation or two; afford a terreftrial fubftance, 
which may fometimes be feen fwimming up 
and down in the limpid Jiquor, he had the 
curiofity, being fettled and at Jeifure, to try 
how long he could obtain this fubftance from 
the water. And accordingly having freed 
rain-water, carefully collected from its acciden- 
tal, and as it were feculent earthinefs, which it 
will depofite at the firft flow diftillation, (and 
which is oftentimes coloured, whereby it may 
be diftinguifhed from the white earth made by 
tranfmutation) he re-diftilled it in very clean 
glaffes, not only eight or ten times, but near 
two hundred, without finding that his liquor 
grew weary of affording him the white earth, 
but rather that the corpufcles of it did ap- 


pear far more numerous, or at leaft more 


confpicuous in the latter diftillation, than in 
the former, And when I expreffed my curio- 
fity to fee thisearth, he readily fhewed me a 
pretty quantity of it, and prefented me with 
fome, which comparing with what I had re- 
maining of mine, I found to be exceeding 
like it, fave that it was more purely white, as 
having been for the main afforded by rain- 
water, that had been more frequently rectified. 
And to compare this welcome powder with that 
I made myfelf, I tried with this divers things, 
which I had before tried with my own, 
and (becatde the quantity prefented me was 
lefs inconfiderable) fome others too. For I 
obferved in this new powder, as I had done 
with my own, that being put into an excellent 
microfcope, and placed where the fun-beams 
might fall upon it, it appeared a white meal, 
or a heap of corpuftles fo exceeding, not to 
fay unimaginably {mall, that in two or three 
choice microfcopes both I and others had occa- 
fion to admire it : and their extreme littlenefs 
was much more fenfibly difcerned by mingling 
fome few grains of fand amongft them, which 
made a mixture, that looked like that of peb- 
ble ftones, and of the fineft flower. For our 
earth, even in the microfcope, appeared to con- 
fift of as {mall particles, as the fineft hair-pow- 
der to the naked eye. Nor could we difcern 
this duft to be tranfparent, though, when the 
jun fhined upon it, it appeared in the micro- 
{cope to have fome particles a little gliftering, 
which yet appearing but in a glaring light, we 
were not fure to be no decepéio vifus. 

2. I Founp, that our white powder being 
caft into water, would indeed for a while dif- 
colour it by fomewhat whitening it, which is 
no more than fpaud will do, and the fine duft 
of white marble and other ftones, whofe cor- 
pufcles, byreafon of their minutenefs, fwim eafi- 
ly for a while in the water; but when it was 
once fettled at the bottom, it continued there 
undiffolved (for aught I could perceive) for 
fome days and nights, as earth would have 
done. 

I 


3. Havine weighed a quantity of it, and 
put it into a new clean crucible, with another 
inverted over it for a cover, I placed it among 
quick coals, and there kept the crucible red- 
hot for a pretty while, caufing the fire after- 
ward to be acuated with a blaft of a bellows ; 
but taking out the powder, I neither found it 
melted nor clotted into lumps, nor, when I 
weighed it again, did I fee caufe to conclude, 
that there was much of it wafted, befides what 
{tuck to the fides of the crucible and to a little 
clay, wherewith I had luted on the cover, (and 
which, to fhew you that the heat had not been 
inconfiderable, was in fevera] places burnt red, 
by the vehemence of fire:) and when I after- 
wards kept this powder in an open crucible a- 
mong glowing coals, neither 1, nor one that I 
employed to affift me, perceived it at all to 
{moke; and having put a little upon a quick 
coal, and blown that too, I found that, which 
I had not blown away, to remain fixed (which 
fome bodies will not do) upon quick coals, 
that will endure the fire in a red-hot crucible. 

4. I Kounp this powder to be much hea- 
vier in {pecie, than water; for employing a 
nice pair of gold icales, and a method, that 
would be too long hereto defcribe, I found, 
that this powder weighed fomewhat (though 
not much) more than twice fo much common 
water, as was equal to it in bulk. And left 
fome corollaries, that feem obvioufly contained 
in the common but groundlefs conceits of the 
Peripateticks, about the proportions of the 
elements in denfity, &¢c. fhould make you ex- 
pect, that this powder ought to have been 
much more ponderous, I fhall add, that having 
had the curtofity, which I wonder no body 
fhould have before me, to examine the gravity 
of the earth, which feems the moft elementary 
of any we have, I taok fame fifted wood-afhes, 
which I had caufed to be three or four times 
boiled in a plentiful proportion of water, to 
free them from falt, and having put them 
very dry into common water, I found them 
but little heavier than our newly mentioned 
powder, furpaffing in weight water of the 
fame bulk but twice, and a little more than a 
6th part ; (water and it being very little more 
thanas1 to 24.) And that you may the lefs 
doubt of this, I will yet fubjoin, that examin- 
ing, the {pecific gravity of (white) glafs itfelf, 
I found that compact body to be very little, if 
at all, more than two times and a half as heavy 
as water of equal bignefs to it. So that the 
gravity of that powder, which, borrowing a 
chymical term, we have been calling virgin- 
earth, being added to its fixednefs and other 
qualities, it may feem no great impropriety of 
{fpeech fo name it earth ; at leaft if by earth 
we mean not the pure elementary earth of the 
{chools, which many of themfelves confefs not 
to be found a¢tually feparate, but a body dry, 
cold, ponderous, induring the fire, and, which 
is the main, irrefoluble by water and fire into 
other bodies {pecifically different. 

{Bur to return to the guife of the powder ; 
when I afked this learned man, whether he eb- 
ferved the glafs he diftilled in to have been 
fretted by the liquor, and whether this loft of 
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its fubltance; according as it depofited more 
powder, he anfwered me (and he is a perfon 
of unfufpected credit) that. he found not his 


glafs to have been injured by the liquor, and. 


that the water wafted (though he were careful 
it fhould not do fo by evaporation and tranf- 
tufions) by degrees fo much, that there re- 
mained by his eftimate but about an eighth 
partof the firft quantity. Andthough for cer- 
tain reafons he kept by him the liquor laft 
diftilled, yet he doubted not, but that it might 
be very nigh totally brought into earth, fince 
out of an ounce of diftilled rain-water he had 
already obtained near three quarters of an 
ounce, if not more, of the often mentioned 
earth. | | se 

Tuese feveral relations will, I fuppofe; per- 
fuade you, Pyropbilus, that this experiment 
is hopeful enough to be well worth your pur- 
{uing ; 1f not, that perhaps none but fuch a feru- 
pulous perfon as J, would think the profecution 
of it other than fuperfluous. And if you do 
acquiefce in what hath been already done, you 
will, I prefume, think it no mean confirmation 
of the corpufcularian principles and hypothefes. 
For if, contrary to the opinion, that is fo much 
in requeft among the generality of modern phy- 
ficians and other Jearned men, that the ele- 
ments themfelves are tranfmuted into one ano- 
ther, and thofe fimple and primitive bodieS, 
which nature is prefumed to have intended to 
be the ftable and permanent ingredients of the 
bodies fhe compounds here below, may be ar- 
tificially deftroyed, and (without the inter- 
vention of a feminal and plaftick power) gene- 
rated or produced: if, I fay, this may be done, 
and that by fuch flight means, why may we 
not think, thatthe changes and metamorphofes, 
that happen in other bodies, which are acknow- 
ledged by the moderns to be far more liable to 
alterations, may proceed from the local motion 
of the minute or infenfible parts of matter, 
and the changes of texture, that may be confe- 
quent, thereunto ? Some bold atomifts would 
here be determining, by what particular ways 
this ftrange tranfmutation of water into earth 
‘may be performed ; and would perchance par- 
ticularly tell you, how the continually but flow- 
ly agitated parts of the water, by their innu- 
merable occurfions, may by degrees rub, and 
as it were grind themfelves into fuch furfaces, 
as either to ftick very clofe to one another by 
immediate contact, (as I elfewhere obferve 
polifhed pieces of glafsto do) or implicate and 
intangle themfelves together fo, as to make as 
it were little knots; which knots (he would 
add) or the newly mentioned clufters of co- 
herent particles, being then grown too great 
and heavy to be fupported by the water, muft 
fubfide to the bottom in the form of a powder, 
which by reafon of the fame gravity of the 
moleculz, and the ftri€t union of the leffer par- 
ticles, that compofe them, obtain an indifpofi- 
tion to diffolve in water, and to be elevated or 
diffipated by the fire; as their infipidnefs may 
be accounted for by its being but the fame with 
that of the liquor, whence they were made,,and 
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their tranfparency by that of the water they 
were made of, and by the multitude of the 
little furfaces, that belong to fo fine a powder. 
But though in favour of fuch conjectures I could 
fomewhat illuftrate them, partly by applying 
to this occafion what I elfewhere obierve of the 
reducing of the fluid body of quickfilver, by 
abare circulation (which is but a repeated di- 
ftillation) with a proportionable heat, into a 
real powder, which alfo will not fo eafily be 
raifed by the fire, as the fluid body, whence 
by change of texture it was made; and partly 
by fubjoining, among other things, how by the 
conjunction of two diftilled liquors digefted to- 
gether I have obtained good ftore of an infipid 
{ubitance, that would not melt in water, and 
that would long enough endure no inconfider- 
able degree of fire; though; I fay, by thefe 
and other fuch particulars I could make our 
atomift’s conjectures lefs improbable, yet the 
full difquifition of fo difficult a fubjeét is too 
long and intricate to be proper fot this place. * 
Anp therefore, without here examining our 
atomift’s explication of this metamorphohis, 
we will give him leave for a while to fuppofé 
the tranimutation itfelf to be real; and there- 
upon to confider, whether the hiftorical part of 
it do not much disfavour fomé of the chief doc- 
trines of the chymifts, and a fundamental one 
of Helmont’s, For if the pureft water may be 
turned into earth, it will not be eafy to make 
it improbable, that the other ingredients of 
mixt bodies, which the chymifts call their hy- 
poftatical principles, are capable of being tranf- 
muted into one another, which would over- 
throw one of the main foundations of their 
whole philofophy; and befides, if out of the 
fimpleit water itfelf a moderate fire can pro- 
duce a large proportion of earth, that was not 
formerly przeexiftent in it, how fhall we be 


fure, that in all the analyfes, which the fire 


makes of mixed bodies, the fubftances thereby 
exhibited are obtained by feparation only; 
without any tran{mutation? As for Helmont, it 
is well enough known, that he makes water 
to be the material principle of all bodies here 
below, which he would have to be either wa- 
ter it felf, or but water difguifed by thofe forms, 
which the feeds of things have given it. I 
will not here examine, whether this opinion, if 
he had reftrained it to animals and vegetables, 
might not with fome reftri€tion and limitations 
be kept from appearing abfurd, fince my E/eu- 
therius hath (though without abfolutely adopt- 
ing it) elfewhere pleaded for its not being fo 
extravagant, as it hath been thought. 

Bua whereas He/mont’s gtand argument 
from experience is grounded on this, that the 
alkaheft doth, as he affirms, by being digefted 
with and diftilled from other tangible bodies, 
reduce them all at laft into a liquor no way 
differing from rain-water, though we fhould 
grant the matter of fact, yet the experiment 
of our powder will warrant me to queftion 
their ratiocination. For if all mixed bodies 
be therefore concluded to be materially from 
water, becaufe they are by the operation of 
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the fire and a menftruum, after having paffed 
through divers previous changes, reduced at 
length into infipid water; by the fame way of 
arguing (and with greater cogency) I might 
conclude, that all thofe bodies are materially 
but difguifed earth, fince without intervention 
of a feminal principle, (for He/mont will not al- 
low that title to fire, which he ftyles the artifi- 
cial death of things) water itfelf may be turned 
into earth, Indeed if that acute chymift were 
now alive, and had fuch an immortal liquor, 
as he defcribes his alkaheft to be, I would glad- 
ly put him upon trying whether that menftru- 
tm would reduce our white earth into water: 
But there being no more probability of that, 
than that fuch reproduced water, being juft 
what it was before, might be turned into earth 
again; it may be probably faid, that fince thefe 
bodies are mutually convertible into one ano- 
ther, (and as to the verfion of water into earth, 
by a feemingly flight operation) they are not 
either of them ingenerable and incorruptible 
elements, much lefs the fole matter of all tan- 
gible bodies, but only two of the primordial 
and of the moft obvious fchematifms of that, 
which is indeed the univerfal matter; which as 
it comes to have its minute particles affociated 
after this or that manner, may, by a change 
of their texture and motion, conftitute with 
the fame corpufcles fometimes water and fome- 
times earth. 

But, Pyrophilus, to leave thefe reflexions, 
to return to the bold conjectures, that they are 
erounded on; though if I had leifure and in- 
dulgence enough, I could, I confefs, add ma- 
ny things in favour of fome of thofe thoughts:* 
yet I would not have you wonder, that whilft 
I was mentioning the many particulars, that feem 
to evince the change of water into earth, I 
f{hould let fall fome words, that intimate a dif- 
fidence about it. For to difguife nothing un- 
to you, I muft confefs, that having in fpite 
of an unufual care unluckily loft a whole paper 
of the powder I had made my felf, and hav- 
ing unexpectedly been obliged to remove from 
my furnaces, before I had made half the trials 
I judged requifite in fo nice a cafe, I have not 
yet laid afide all my {cruples. 

For 1. I would gladly know, whether the 
untran{muted rain-water, by the depofition of 
fo much terreftrial matter, were grown lighter 
in {pecie than before, or fharpin tafte. Next 
I would be throughly fatisfied, (which I con- 
fefs I am not yet, notwithftanding all that the 
followers of Angelus Sala have confidently e- 
nough written) whether and how far infipid 
liquors (as rain-water is) may or may not work 
as menftruums upon {tones or earthy bodies: 
not to queftion whether the particles of rain- 
water may not by their mutual attrition, or fomie 
other action upon one another, be reduced into 
fhapes and fizes fit to compofe fuch a menftru- 
um as the liquor was not before; as in divers 
plants, that feemed to be nourifhed only with 
water, the fap endowed with a fharp tafte and 
great penetrancy and activity of parts. 


* Of the poffible ways of turning liquors into confiftent bodies, 


wife changing the texture of the liquor, 
author. 


2. It were alfo ft to know, whether the elafa 
body, wherein all the diftillations are made, 
do lofe of its weight any thing near fo much 
as the obtained powder amounts to over and 
above the decrement of weight, which may be 
imputed to the aétion of the heat wpon the 
fubftance of the glafs, in cafeit appear by ano- 
ther glafs, Kept empty in an equal heat, and 
for the fame time, that thé glafs lofes by fuch 
operations any thing worth reckoning. And 
it were alfo not impertinent to try, whether 
the gravity of the obtained powder be the fame 
in fpecie with that of the glafs, wherein the 
diftillations were made: (for that it differed 
but about a fifth part from the weight of cry- 
ftalline glafs, I lately mentioned.) Which fcruple 
and fome of the former I might have prevented; 
if I had had convenient metalline veffels, where- 
in to make the diftillations inftead of glafs ones. 

3. I could wifh likewife, that it were more 
demonftrably determined, whatis on all hands 
taken for granted, (as it appears indeed highly 
probable) that diftilled rain-water is a perfectly 
homogeneous body: which if it be not, divers 
{ufpicions might be fuggefted about its tranf- 
mutation into earth s and if it be, it will be, as 
avery ftrange thing; fo a matter of very great 
difficulty to conceive, how a perfectly and ex- 
quifitely homogeneous matter fhould, with- 
out any addition or any feminal and plaftick 
principle, be brought to afford great {tore of 
a matter of much more fpecifick gravity than 
it felf; fince we fee, that no agegrecate we can 
make of bodies, but equiponderantin {pecie with 
water, doth by virtue of their convention grow 
{pecifically heavier than it. 

4. Havine had the curiofity to try, whe+ 
ther corrofive liquors would work upon our 
white powder, I found, that not only good 
oil of vitriol would corrode it, but ftrong and 
dephlegmed fpirit of falt did readily work upon 
oh of it, and that without the affiftance of 

eat, though not without hiffing and exciting 
great {tore of bubbles ; as I have known fuch 
menftruums do, when put upon Lapis Stelia- 
ris or Offifragus, or fome fuch foft ftone; as if 
that fo much defecated rain-water, actuateél 
by heat, had refolved fome of the loofer cor- 
pufcles of the fand or ftone, that together 
with fome falts compofe common glafs, as I 
have obferved in fome petrifying water, that 
fome of the bodies I took up, and which were 
prefumed to be petrified, were bur crufted 
over with ftone, that feemed generated but hy 
the fucceffive appofition of ftony particles, that 
lying invifibly mingled with the running water, 
ftuck in their paffage to the conveniently dif- 
pofed bodies, that lay in the f{tream’s, way. But 
yet I muft not omit, that when I fuffered this 
mixture to fettle, as much of the powder, as 
feemed to bea very great part of it, remained 
in the lower part of the liquor, as if that had 
rather fretted than diffolved it; and that not 
becaufe the menftruum was overcharged or 
glutted, as I found by putting in afterwards 
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fell-upon, not without neve and treth. Nor 
muft I forget, that fometimes I have excited 
fuch an ebullition, by pouring the fame li- 
quors upon the earthy part of wood-afhes, 
feveral times wafhed in boiling water, (though, 
I confefs, I afterwards fomewhat fufpected 
there might remain fome little adhering alka- 
li, which might occafion thofe bubbles, not- 
withftanding that both I and another, whom 
I alfo invited to tafte it, took the earth to be 
quite faltlefs :) I might, Pyrophilus, add, that 
fometimes alfo methought I found this pow- 
der (which yet likewife fometimes happened 
tome with the lately mentioned earth of wood- 
afhes) fomewhat gritty between my teeth, and 
fukjoin divers other particulars, if it were not 
too tedious to mention to you all the donbts 
and confiderations, that have oceurred to me 
about the recited change of water into earth : 
which yet are not fuch as ought to hinder me 
from giving you the hiftorical account I have 
fet down, fince to fome of my fcruples I could 


here give plaufible anfwers, but that I cannot. 


do it infew words. And if any part of our 
white powder prove to be true earth, no body 
perhaps yet knows to what the experiment 
may lead fagacious. men: and whether in a 
{trict fenfe it be true earth or no, yet the phe- 
nomena, that are exhibited in the production 
of it, are fufficient to give this ninth experi- 
ment a place among the others (of the fame 
decad) with which it is affociated. For fince 
out of a fubftance, that is univerfally acknow- 
Iedged to be elementary and homogeneous, 
and which manifeftly 1s fluid, tranfparent, 
much lighter in fpecie than earth, moift and 
fugitive, there 1s artificially generated or ob- 
tained a fubftance confiftent, white, and con- 
fequently opacous, comparatively ponderous, 
dry, and not at all fugitive; the alteration is 
fo great, and effected in fo fimple a way, that 
it cannot but afford us a confiderable inftance 
of what the varied texture of the minute parts 
may perform ina matter confeffedly fimilar. And 
if frequently diftilled rain-water fhould not be 
allowed homogeneous, our experiment will at 
leaft fhew us, better than perhaps any hath 
yet done, how little we are bound to believe 
what the chymifts and others tell us, when 
they pretend manifeftly to exhibit to us homo- 
geneous principles, andelementary bodies; and 
how difficult itis to be certain, when a body 
is abfolutely irrefoluble into {pecifically differ- 
ing fubftances, and confequently what is the 
determinate number of the perfectly fimple in- 
oredients of bodies: (fuppofing that fuch there 
are.) Though I muft confefs, that my only 
aim is not'to relate what hath been done, but 
to procure the profecution of it. For if the 
obtained fubftance be, by the rain-water, dif; 
folved out of the glafs, this will both prove a 
noble and furprizing inftance of what may be 
done by infipid menftruums, even upon bo- 
dies, that are juftly reckoned among the com- 
pacteft and moft indiffoluble that we know of, 
and may afford us many other confiderable 
hints, that have been partly intimated alrea- 
dy : and if, on the other fide, this powder, whe- 
ther it ba true elementary earth or not, be found 


to be really produced out of the water it felf, 
if may prove a magnale in nature, and of grea- 
ter confequence than will be prefently forefeen, 
and may make the alchymifts hopes of turn- 
ing other metals into gold appear lefs wild ; 
fince that by experimentally evincing, that two 
fuch difficult qualities to be introduced into a 
body, as’ confiderable degrees of fixity and 
weight, (whofe requifitenefs to the making of 
gold are two of the principal things, that 
have kept me from eafily expecting to find 
the attempts of alchymifts fuccefsful) may, 
without the mixture of the homogeneous mat- 
ter, be generated in it, by varying the tex- 
ture of its parts. 

I WIL not now adventure to add any thing 
of what I have been attempting about the tranf- 
muting (without additaments) of pure alkali- 
zate falts into earth, becaufe I donot yet know, 
whether the trials will anfwer my hopes, (for 
I do not yet call them my expectations.) But 
upon this fubject of tranimutations, I could, if 
it did not properly belong to another treatife, 
tell you fomething about the changes, that 
may be wrought upon highly rectified fpirit 
of wine, which would perchance make you 
think of other things of the like kind lefs in- 
feafible. For whereas it is a known thing, that 
that {pirituous liquor being kindled, (and that, 
if you pleafe, by other fpirit of wine aétually 
fired) will, for aught appears, burn all away, 
that is, be totally turned into flame; if I durft 
rely in fo important a cafe on a couple of trials, 
whilft I hope for an opportunity of making 
farther ones, I would tell you, that by a way 
unthought on (tliat I know of) by any body, 
I have without any additionobtained from fuch 
{fpirit of wine, as being kindled in a fpoon 
would flame all away, without leaving the leaft 
drop behind it, a confiderable quantity of 
downright incombuftible phlegm. And by ano- 
ther way (mentioned indeed by Helmont, but 
not taught to almoft any of his readers) fome 
ingenious perfons, that you know and efteem, 
working by my directions, (byt without know- 
ing what each other was doing) did both 
of them reduce confiderable quantities of 
high rectified fpirit of wine (that would 


before have burnt all away ) into a liquor, . 


that was for the moft part phlegm, as I was 
informed as well by my own tafte, as. by 
the trials I ordered to be made: (being forced 
my felf to be moft commanly abfent.) From 
which change of the greateft part of that firft 
liqyid {pirit into phlegm, it feems deducible, 
that the fame portion of matter, which by be- 
ing kindled may be turned all into fire, may 
be, by another way of |handling, turned into 
phlegm or water, and this without the addition 
of any thing, and without being wrought yp- 
on by any vifible body, but one fo extremely 
dry as duely prepared falt of tartar; and that 
it felf is not fo indifpenfably neceffary to the 
obtaining of phlegm out of tatally inflammable 
fpirit of wine, but that, as I was faying, I did 
by another way obtain that dull liguor, with- 
out imploying the falt or any other vifible bo- 
dy whatfoever. (But ] make a {cruple to en- 
tertain you any longer with extravagancies of 
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thisnature, and yet if I were fure you would 
contain your fmiles, I would add for conclu- 
fion, that if I had had time and opportunity 
to furnifh my felf with any quantity of that 
water, I had it in my thoughts to try, whether 
that would have afforded me fuch a terreftrial 
fubftance as rain-water had done, and thereby 
have undergone a new and further metamor- 
phofis, 
| Experiment X. 
HERE is one experiment more; two of 
the chief phenomena of which belong 
to another difcourfe, (where I particularly men- 
tion them ;) and yet I fliall conclude this little 
treatife with the recitation of the experiment it 
felf, not only becaufe divers of the phenome- 
na do eminently belong to our prefent fubject; 
but becaufe I have fcarce met with any experi- 
ments more fuitable to the defign I have of 
fhewing, before I conclude this difcourfe, what 
great and fudden productions and deftructions 
of qualities may be effected by the compofi- 
tion of the fmalleft number of ingredients,even 
among liquors themfelves ; and fuch too, as are 
believed to be both of them fimple and homo- 
geneous, and incapable of putrefaction ; that fo 
it may appear what notable alterations of qua- 
lities even feemingly flight and eafy mixtures 
can perform among bodies both of them fluid, 
as well as among thofe, that were either 
Both of them ftable, or one of them ftable, and 
the other confiftent. 

Take then of good oil of vitriol and of {pi- 
rit of wine, that will burn all away, equal parts, 
not in quantity, but in weight ; put them toge- 
ther by little and little, and having placed the 
mixture in a bolt-head or glafs-egg with a 
long neck, and carefully ftopped it with a 
cork and hard wax, fet the veffel in a moderate 
heat, to digeft for a competent while, (two 
or three weeks may do well} then pour out 
the mixture into a tall glafs cucurbite, to 
which lute on a head and a receiver with ex- 
traordinary care, to prevent the avolation of 
the fpirits, which will be very fubtile : then, 
with a very gentle fire abftract the fpirit of 
wine, that will firft afcend; and when the 
drops begin to come over fourifh, fhift the 
receiver, and continue the diftillation with 
great care, that the matter boil not over: and 
when you judge, that about half the acid li- 
quor is come over, it will not be amifs, though 
it be not neceffary, to change the receiver once 
more: but whether you do this or no, your 
diftillation muft be continued, increafing the 
fire towards the latter end, till you have 
brought over all you can, and what remains 
in the cucurbite muft be put into a glafs well 
ftopped to keep it from the air. 

N. B. 1. That to the production of moft, 
if not of all the phenomena of this experi- 
ment, it isnot abfolutely neceflary, that fo long 
a digeftion (not to fay, not any) be premifed ; 
thoughif the time above prefcribed be allowed, 
the experiment will fucceed the better. 

2. Tuat, I remember, I have fometimes 
made ufe of oil of fulphur per campanam (as 
they call it) inftead off oil of vitriol, tofpro- 
duce the recited phenomena ; and though the 


attempt fucceeded not ill as to divers particu: 
lars, yet I afterwards chofe rather to employ 
oil of vitriol; both becaufe it did in fome 
points better anfwer my expectation than the 
other liquor, and becaufe I would not give oc- 
cafion to fufpect, that the odours, hereafter to 
be mentioned as phenomena of our experi- 
ment, were due to the common fulphur, whence 
the unctuous liquor made pér campanam was 
obtained, as fuch, and did no way proceed 
from the acid vitriolate falt, which that oil 
(as it is improperly called) doth abound with. 

3. TuHaTt I had likewife the curiofity to 
digeft oil of vitriol with Spanifh wine inftead of 
{pirit of wine, by which means I obtained an 
odd {pirit and refidence, and fome other phz- 
nomena, which I content my felf to have in 
this place given hint of, in regard that wine 
being a liquor of a much lefs fimple nature 
than its {pirit, the phagnomena, afforded me by 
this, are much fitter for my prefent purpofe. 

4. THat great care muft be had in regula- 
ting the fire, when once a good part of the 
acid fpirit mentioned in the procefs is come 
over, For if the fire be not increafed, the reft 
will fcarce afeend ; and if it be increafed but 
a little too much, the matter will be more apt, 
than one would fufpeét, to fwell exceedingly 
in the cucurbite, and perhaps run over into 
the receiver, and fpoil what it finds there, as 
it hath more than once happened to me, 
when I was fain to commit the management 
of the fire to others. 

Now the oil of vitriol and the fpirit of 
wine being bath of them diftilled liquors, and 
the latter of them feveral times rediftilled, and 
one of them being drawn from fo fimple and 
familiar a fubftance as wine, and the other from 
a concrete not more compounded than what 
nature her felf (which, as I elfewhere thew, 
can without the help of art produce vitriol) 
doth divers times prefent us with; thefe li- 
quors, I fay, being both of them diftilled, 
and confequently volatile, one would expect, 
that by dittilling them they fhould be brought 
over united, as I have tried, that the {pint of 
wine and of nitre, or alfo of common falt may 
be; and as the fpirits of differing vegetables 
are wont to be ; orthat at leaft the diftillation 
fhould not much alter them from what it 
found them, after they had been well mingled 
together. But thisnotwithftanding, thefe two 
liquors being of very odd textures in refe- 
rence to each other, their conjunction and di- 
ftillation will make them exhibit divers con- 
fiderable and perhaps furprizing phenomena. 

For firft, whereas fpiric of wine has no 
great {cent, nor no good one, and moderately 
dephlegmed oil of vitriol is wont to be inodo- 
rous ; the fpirit, that firft comes over from our 
mixture, hath a fcent not only very differing 
from {piric of wine, but from all things elfe, that 

iremember I ever {fmelt. And as this new 
odour doth to almoft all thofe, whofe opinions 
I have afked about it, feem very fragrant and 
pleafant, fo I have fometimes had it fo ex- 
ceeding fubtile, that in fpite of the care, that 
was taken to lute the glaffes exactly together, 
it would perfume the neighbouring parts of 
I the 
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the laboratory, and would not afterwards be 
kept in by a clofe cork, covered with two or 
three feveral bladders, but fmell ftrongly at 
fome diftance from the phial wherein it was 
put. I did not think it unlikely, that fo noble 
and piercing a Itquor might be of no mean ef- 


ficacy in phyfick ; and though I miffed of re-_ 


ceiving an account of its effects from fome in- 
genious phyficians, into whofe hands [ put it 


to have trials made of it, yet I'cannot defpair'- 


of finding it a confiderable medicine, when I 
remember, partly what hath been. done by 
fome acquaintances of mine with bare phlegm 
of vitriol, upon the account (as is fuppofed) of 
that little fulphur of vitriol, that, though but 
fparingly, doth enrich that liquor ; and partly, 
what the mafters of chymical arcana tell us of 
the wonderful virtues of the volatile fulphur 
of vitriol, and what I have‘obferved my felf, 
that may invite me to have a good opinion of 
remedies of that nature. . | 

2. But to fhew, how muchthe odours of 
bodies depend upon their texture, I fhall now 
add, that after this volatile and odoriferous 
{pirit is come over, and has been followed by 
an acid fpirit, it will ufually towards the lat- 
ter end of the diftillation be fucceeded ‘by a 
liquor, that is not only not fragrant, but ftinks 
fo ftrongly of brimftone, that I have fome- 
times known it almoft take away the breath 
(as they fpeak) of thofe, who, when I had the 
receiver newly taken off in my hand, did (ei- 
ther becaufe to make fport I gave them no 
warning, or becaufe they would not take it, as 
thinking what J told them was impoffible) too 
boldly adventure their nofes in the trial. 

3. THERE Is in this operation produced a 
liquor, that will not mingle either with the 
fragrant, or with the fetid fpirit hitherto de- 
{cribed, but is very differing from both of 
them, and is {9 very pleafant, fubtile, and aro- 
matical, that itis no lefs differing as well from 
fpirit of wine as oil of vitriol. But of this li- 
quor I give a further account in a more con- 
venient place. | : 
4. Wuen the diftillation’ ts carried on far 
enough, you will find at the bottom, that the 
two above-mentioned diaphanous fpirits (fot 
oil of vitriol is indeed rather a faline fpirit 
than an oil) have produced a pretty quantity 
of a fubftance, not only very opacous, but 
black almoft like pitch or jet. 

5. Ano this fubftance, though produced by 
two bodies, that were not only fluid bur drftil- 
led, will not alone be confiftent, but (if the 
diftillation have been urged far enough) brittle. 

6. And though fpirit of wine be reputed 
the moft inflammable, and oil of vitriol the 
moft corrofive liquor that is known,yet I could 
not find, that this black fubftance would eafily, 
if at all, be brought, I fay not to fame, but 
to burn, nor that it had any difcernible tafte ; 
though both the liquors, from whofe mixture 
it was obtained, have an exceeding ftrong and 
pungent tafte. : : 
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4. AnD, whereas both oil of vitriol and fpi- 
rit of wine will each of them more readily, 
than moft liquors, that are yet known, mingle 
with common water, and diffufe it felf therein, 
I obferved, that this pitchy mafs, if the diftil- 
lation had been continued till it was perfectly 
dry, would not, that I could perceive, diffolve 
in common water for very many hours, and, 


1f I much mifremember not, for fome days. 


8. Awo laftly, whereas the oil of- vitriol 
and the {pirit of wine were both of them dit- 
{tilled liquors; and one of them exceeding vo- 
latile and’ fugitive; yet the black mafs pro- 
duced by them was fo far fixed, that I could 
not make it rife by a confiderably {trong and 
lafting fire, that would have raifed a much 
more fluggifh body thamthe heavieft of thofe, 
that concurred to produce it. 

_ THE remaining particulars, that I have ob: 
ferved in this experiment, belong to another 
treatife, and therefore I fhall forbear to mention 
them in this : ‘nor fhall I at prefent add any new 
phenomena to thofe I have already recited ; 
thofe frefhly mentioned experiments, and _thofe 
that preceded them being, even withouttheaffift- 
ance of the four obfervations I have delivered 
before them, fufficient to manifeft. the truth I 
have been endeavouring to make out. For in 
the experiments we are {peaking of, it cannot 
well be pretended, or at leaft not well proved, 
that any fubftantial. forms are the caufes of 
the effects ‘have recited. For in moft of the 
(above-mentioned) cafes,: befides that in the 
bodies we imployed, the feminal virtues, if 
they had -any before, may be.fuppofed to have 
been deftroyed ‘by the fire, they were fuch, 
as thofe ‘argue with would account to be fac- 
titious bodies, artificially produced by chymi- 
cal operations. -- And it’ is: not more manifett, 
that in the production of thefe effects there in- 
ter venes a local motion and change of texture 
by thefe’ operations, than it is evident and pre- 
carious, that they are the effects of fuch things, 
as the fchools fancy fubftantial forms to. be: 
fince it is in thefe new experiments, by the 
addition of fome new particles of matter, or 
the recefs or expulfion of fome pre-exiftent 
ones, or, which is the moft frequent way, by 
the tranfpofition of minute parts, yet without 
quite excluding the other two, that no more 
fkilful a chymift than I have been able to pro- 
duce by art a not inconfiderable number of 
fuch changes of qualities, that. more notable 
ones are not ordinarily prefented us by nature, 
where fhe is prefumed to work by the help 
of fubftantial. forms: .I fee not, why it may, 
not bé thought probable, that the fame catho- 
lick and fertile principles, motion, bulk, fhape, 
and texture of the minute parts of matter, 
may, under the guidance of nature, (whofe 
laws the modern Peripateticks acknowledge to 
be eftablifhed by the all-wife God) fuffice 
likewife to produce thofe other qualities of 
natural bodies, of which we have not given 
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SUBORDINATE FORMS, 


As they are wont to be maintained by divers Learned Moderns. 


An Advertifement, 


ges following difcourfe about fubordi- 
nate forms had come forth the laft year, 
annexed to the foregoing examen of fubftan- 
tial forms, as a part of, or an appendix to it, 
being then written, and promifed in the pre- 
face to the reader, if'by reafon of the bookt{el- 


HE generality of vulgar philofophers 
have for many ages fo handled the 
doétrine of forms, as if they fufpected 
not, that more than one form could belong to 
a natural body : but fome later writers, efpeci- 
ally the learned Sennertus, and, if you will be- 
lieve him, the famous Peripatetick Zadarel 
himfelf, have endeavoured to introduce an hy- 
pothefis, which teaches, that in animals and 
plants, belides the fpecifick form, as Sennertus 
calls it, which alone is wont to be taken no- 
tice of, there may refide in thofe bodies, and 
efpecially in fome determinate parts of them, 
certain other forms proper to thofe parts, buf 
neverthelefs fo fubjeéted to the predominant 
miftrefs form, if I may fo call it, that:they de- 
ferve the title but of fwbordinate forms, and 
during the reign of the fpecifick form, are fub- 
fervient to it, but in the capacity (as it were) 
of matter; yet fo that when the fpecifick form 
comes to be abolifhed or depofed, thefe fubor- 
dinate forms may come to fet up for themfelves, 
and in reference to thofe parts of matter they 
belong to, exercife the functions of fpecifick 
forms : asin a dog ora horfe, befides the fen- 
fitive foul, which is the fpecifick, form of the 
whole beaft, the flefh and blood and_ bones 
have their diftiné forms, which appertain to 
them as they are fuch bodies, though they are 
ruledand imployed by the foul, but as the matter 
which fhe animates and informs ; and when by 
death the fenfitive foul or {pecifick form is de- 
pofed or abolifhed, the body is not prefent- 
ly refolved into the four elements, much lefs re- 
duced into the firft matter, but thofe {ubordi- 
nate forms do ftill keep the flefh, flefh; and 
the bone, bone; the one for aitflé, and the 
other for a much longer time. 

To make out this doctrine, he ingenioufly 
urges the fpecifick virtues obfervable in cather~ 
ed plants, and particularly the purgative facul- 
ty of rhubarb, fenna, and other cathartick ve- 
cetables. . And.though, as to this noble fort of 
examples afforded him by the {pecifick pro- 
perties they are endowed with, when they are 
deprived of the life they enjoyed as plants, it 
may not be pretended by the obftinate, that, 
for aught has been yet tried, rhubarb, fenna, 


ler’s hafte, who was defirous the book might 
be printed and publifhed at the beginning of 
the term, it had not been left out, and ‘is here 
added in this fecond edition, wherein no other 
addition is made. 


Fc. are not purgative, while they are living 
plants, and fo, when they are dead, do not fo 
much retain as require that fpecifick virtue 3 
as wine obtains divers medicable virtues (as 
that of cooling, diffolving coral, pearl, 7c.) 
when (by fomealteration imperceptible to fight) 
lofing its predominant form it turns to vine- 
gar, which it had not before ; yet it were not 
difficult to propofe experiments, that would 
determine this fcruple, if it were thoughr im- 
portant enough, | AndI fhall add, thac it is 
evident, that damafk-rofes, for inftance, which 
are purgative, retain for a confiderable time 
the fame colour, and fragrant odour, &c, when 
they are gathered, and confequently acknow- 
ledged to be deprived of life, as when they 
grew upon the tree. 

Tis doctrine of fubordinate forms has been 
fo well entertained, and fuppofed to be of fuch 
importance, and (which nearly concerns the 
paft difcourfe) to afford fuch countenance to 
fubftantial forms, that the nature of our prefent 
difcourfe forbids me to leave it altogether un- 
touched ; and the rather, becaufe J have not 
found it fo much as taken notice of by the 
corpufcularian philofophers. But as (on the 
one hand) this confideration invites me to offer 
fomething about this matter, fo (on the other 
fide) joining with the difficulty and abftrufe- 
nefs of the {ubject, it would deter a boldet 
writer than I, to pretend to give a full and fa- 
tisfa€tory account of fo perplexed and abftrufe 
a matter. And therefore I hall think my at- 
tempt may be excufable vi) not acceptable) if 
I can at prefent fhow, that fubordinate forms 
may be intelligibly explicated in a general way, 
according to the cerpufcularian principles, or 
are at leaft very reconcileable thereunto. And 
in regard, that, as I juft now intimated, the 
patrons of thefe fubjugated forms affert fub- 
ftantial ones, and ptaceed upon othef notions 
that we do not admit, 1 muft venture to ex- 
plicate this matter in a way very differing from 
theirs: And it will not be amif$ to begin my 
difcourfe with laying down fome obfervations, 
which may ferve partly to add fome things un- 
mentioned to thofe, that are mentioned by Sen- 


nertus, or Zabarel, towards clearing up the no- 
tion 


ve) Google 


free Confiderations about SUBORDINATE FORMS. 


tion and nature of fubordinate forms (a fubject 
riot obviotis, nor eafy to be made plain) and 
partly to make way for the carrying on the 
fubfequent part of the difecourfe, without thofe 
excurfions, that would élfe too much interrupt 
it. 

First then, we may confider, that according 
to what Ihave formerly difcourfed, the name 
form 1s a technical word or term of art, whofe 
fignification, as I there alfo noted, 1s not fo 
well defined as 1s prefumed, and were to be 
wifhed; But without much injury to the more 
obvious and ufual notion of it, we may obferve, 
that 1t is commonly fome one confiderable 
thing (or at moft, fome few things) fuch, for 
the moft part, as fome confpicuous phznome- 
non, that is exhibited, or fome peculiar opera- 
tion, that is performed by it, or fome particu- 
Jar ufe, to which it is applicable, upon whofe 
account this or that form is attributed to this 
or that natural body ; and only upon the recefs 
or abolition of which, itis faid to lofe its form, 
or, if you pleafe, denomination. 

SECONDLY, I confider, that the bodies, whofe 
being or not being endowed with fubordinate 
forms is contended for, are generally either ve- 
getables, or animals, or bodies belonging to 
them; and confequently, thefe bodies being of a 
very compounded nature, confift of parts whe- 
ther organical or not, that are not all of them 
of the fame nature, which I take to be true, 
not only of thofe parts, that aré unanimoully 
to be organical, but of many of chofe, that 
are reputed fimilar, becaufe as to fenfe they 
are fo, This is evident in bones, which, though 
believed to have as good a right as any to the 
title of fimilar parts, do yet by diftillation af- 
ford falt, oil, phlegm, f{pirit, and afhes. And 
vitriol, though fimilar as to fenfe, may be (as 
we formerly noted,) artificially produced by 
uniting the metalline particles of iron or cop- 
per with the faline corpufcles of diftilled fale 
ornitre. Which inftanceI the lefs fcruple to 
make ufe of, becaufe, that though the patrons 
of iubordinate forms feem to have afferted 
them, to give fome account of what happens in 
vegetables and animals, when the ultimate form 
is abolifhed or expelled ; yet for my own part I 
feé not, why we may not alfo attribute fubordi- 
nate forms to divers inanimate bodies, To 
illuftrate this matter, I will borrow an exam- 
ple from rhubarb, (for this drug, as it is fold 


in the fhops, is an inanimate body) wherein the 


purgative faculty is afirmed to proceed from 
a fub{tantial form; which virtue, whilft the rhu- 
barb grew in the ground, did, as they teach us, 
proceed from the fpecifick form. For if from 
the fame rhubarb we do, by a convenient men- 
ftruum, extract together’ with the finer parts 
of the body all the purgative virtue, (which, 
as Sennertus himifelf teaches, may very well be 
done) I fee not why, according to his grounds, 
the remaining rhubarb, which will retain di- 
vers of its former qualities, if not difclofe fome 
new ones, ought not to havea peculiar form 
diftinét from that which he and the fchools call 
Forma miftionis affigned to it; to which thofe 
qualities may be attributed, and which confe- 
quently may be looked upon as a fubordinate 


form in reference to that, which theintire, though 
inanimate rhubarb, had before. But whatever 
become of this inftance, there are other bodies, 
wherein I fee not why, according to his grounds, 
a fubordinate form may not be allowed. For 
inan olive or an almond (for example) though 
when it is gathered it ceafes to be animated by 
the vegetative foul of the tree, yet it retains 
the fame fhape, colour, €¥c. that it had before 
it was gathered, (which it retains upon the ac- 
count of the fubordinate form, that belonged to 
it as fuch a fruit) by, virtue of. which form it 
may be preferved found during a whole year, 
or perhaps much longer ; fo when ‘by barely 
crufhing the pulp of the olive between your 
fingers you may immediately fqueeze out oil, 
which confeffedly was pre-exiftent there (the 
preffure only affociating fo many parts as to 
make them vifible) and which is a peculiar 
liquor endowed with noble qualities, and capa- 
ble of preferving itfelf divers years: I fee not, 
(I fay) why the form of this oil, from whence 
its qualities muft be faid to flow, may not be 
looked upon as having been, whilft the liquor 
made a part of the olive, a fubordinate form 
to that of the intire fruit; whofe remaining 
part having alfo its own peculiar qualities, and 
that fuch, whereby, for inftance, an olive that 
has loft its oil much differs from an almond 
that has loft its alfo, may, for aughtI fee, de- 
ferve to havea diftin¢ct fubordinate form aferi- 
bed unto it. But to make this out the better, 
I fhall here add a couple of examples, that per- 
haps will feem clear enough; the one is ful- 
phur vive, wherein (to {peak according to the 
chymical notions) nature has united under one 


form two bodies of very differing kinds, the 


one readily inflammable, and the. other a great 
refifter of fire; and yet thefe two are eafily {e- 
parable, as may appear by the known chymnical 
practice of kindling fulphur under a glafg 
bell. For the oleaginous part (as the combuf- 
tible is f{uppofed) manifeftly burns away with a 
blue flame, and the faline corpufcles meeting 
with the moift vapours, that are commonly in- 
terfperfed in the air, are condenfed againft the 
fides of the glafs intoa highly fharp and cor- 
rofive menftruum : (which may fevetal ways 
be brought to exhibit its falt in a dry and brit- 
tle form.) The other inftance I was to men- 
tion, is alfo of a body, that cannot be pretended 
to be factitious, (namely, cianabaris foffilis,) for 
in this concrete under the form of a mineral 
ftone, nature has ranged three (if not more) 


-compleat bodies, that has each of : them its 


own diftinét form, and that exceeding different 
from the others ; as may appear when thefe 
bodies are fkillfully feparated. For thence, as 
we noted above, we have obtained a running 
mercury, an inflammable fulphur, which itfelf 
will be eafily allowed to be a compounded 
body, and a ftrange concrete, whofe properties 
I had not occafion to look into. To thefe in- 
{tances I might add divers others, if it were ne+ 
ceflary fotodo. And if it be faid, that thefe 
forms are not fubordinate, but rather co-ordi- 
nate, it will lie upon the ebjeétors to prove it; 
who perhaps will find it no eafy matter to 
evince, that the fame ingredient, for inftance 
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of fulphtr, is not as much fubjugated by the 
form of the intire body; as that of the purga- 
tive portion of rhubarb, by the form of that 
drug. But if it did appear, that thefe forms 
were more properly ftyled co-ordinate than fub- 
ordinate, it would not much trouble me, who 
4m inclined to think, that divers of the forms 
which Seznertus and his followers call fubor- 
dinate or fubjugated, may be as fitly ftyled co- 
ordinate or concurrent; fince I fhall fhow anon, 
that Ido not afcribe to the fpecifick, or fu- 
preme form in reference to the reft, fuch a co- 
ercive power and dominion, as thofe learned 
mien are pleafed to do. 

Turvy, Iconfider, that all thefe differing 
bodies, whereof, as of parts, or as of ingredi- 
ents, a compounded body is made up, are by 
virtue of the compofition and peculiar fabrick 
thereof fo put together or contrived, that they 
concur to thofe a€tions or operations which are 
proper to the body as fuch, and therefore are 
prefumed to flow immediately from the form 
of it. For an inftance of which I fhall name 
gunpowder, where three ingredients upon a 
very flight mixture (as I fhall anon fhew theirs 
to be) do by a concurrent action produce thofe 
wonderful effects, that are fcarce to be matched 
by nature herfelf. And that thefe ftupendous 


operations really refult from the proportion of 


the ingredients, and the manner of their com- 


mixture, wil] be hereafter manifeft. - 
FourTHey, Iconfider, that notwithftanding 
thefe feveral parts, whereof the compounded 
body confifts, doin the proper, and, if I may 
fo call them, fpecifick actions of the body fo 
concur, as to perform them jointly, and (asthe 
{chools in divers cafes exprefs themfélves) per 
modum unius: yet thefe thus confpiring bodies 
may each of them retain thofe attributes or that 
modification, which made it a diftinét natural 
body, before it came to be affociated with thofe 
others, with which it makes up a more com- 
pounded body. 
. Awp ifit be proper to propofe here an areu- 
ment ad hominem, I fhall add, that the more 
confiderate of the modern fchool-men them- 
felves do, though perhaps unawares, teach fuch 
things, as do very well agree with the doétrine 
of fubordinate forms. For when in the gene- 
ration of man they tell us, that; as Arifotle 
alfo obferves, the embryo lives the life ofa plant 
and of an animal; before he attains to live the 
lifeof aman, it isplain, that, according tothem, 
upon the introduction of the rational foul the 
Vegetative and fenfitive fouls, that before fuc- 
éeffively informed the embryo, do fo no more, 
the advenient human foul becoming now the 
true form of the human body. And thefe pre- 
exiftent fouls are not abolifhed, and do not 
lofe their being, but only their office, which at 
firft was to inform the body of the embryo, 
but now ceafes, fo that they are not deftroyed, 
but only depofed. And this confideration 
feems to afford ground enough to admit in di- 
vers natural bodies forms, that difpofe the 
matter they modify for the reception of a noble 
ftamp, for which reafon J fometimes call them 


| Sp iat forms, befides thofe more noted 


orms, that the {chools ufually term {pecifick, 


(and which I fometimes call predominant or 
{upreme) by which I fuppofe is meant (to 
{peak intelligibly) the laft and higheft ftamp, 
or modification, that nature gives that parcel 
of matter; whereas the preparatory form is 
but (if I may fofpeak) a harbinger, that dif- 
pofes the matter to receive a more perfect form, 
which, if it be not to be fucceeded by any other 
more noble, is intitled the fpecifick form of 
that body ; asin the embryo the vegetative and 
the fenfitive foul is but preparatory to the ra- 
tional, which alone is faid to be the fpecifick 
form of man. 

But here I would not be thought to adopt 
for mine all thofe opinions, upon which J 
think it allowable for me to argue with thofe, 
that ownthem. For I muft not omit to inti- 
mate 2” tranfitu, that I elfewhere confider with 
what congruity to fome other of their tenets 
they can affert, and in what fenfe, in regard of 
the nature of the thing itfelf, we may admit, 
that the fouls of all living creatures be the true 
forms of their bodies, notwithftanding the 
{cruples fuggefted to me, as by other things, 
{fo particularly by the great difference I take 
notice of by fome of thefe animating forms (if 
I may fo call them) and other natural forms 
in reference to the manner of their informing 
the refpective bodies they belong to: of this 
to give an inftance, it is eyident, that the rea- 


~ fonable foul, (which fome call animus, to di- 


{tinguifh it from the azima or fenfitive) is not 
the architect of the human body (which they 
confefs and teach mutt be organized, before it 
be fit to have that united to it) as many other 
forms are faid to be of theirs; nor do all the 
properties, or fo much as all the fpecifick ones, 
flow from that foul (whofe manfion was a liv- 
ing animal of a determinate kind before it was 
uinited thereto) as thofe of other natural com- 
pounds are held to ow from their forms. And 
even in beafts and plants (if we will rather con- 
fider the thing than men’s opinions) if the foul 
be all the form, there will remain in the mat- 
ter after the abolition of the form great ftore 
of qualities, that by their fo remaining fhow, 
that they do not flow from the foul, as gra- 
vity is faid to flow from the form of the earth, 
and tranfparency from that of the air, and thefe 
furviving qualities are oftentimes not only ma- 
ny, and feveral of them noble and fpecifick, as 
appears in the beauty, fragrancy, and cordial 
virtue of oranges, lemons, €c. but oftentimes 
the fame, that were there in the body, for aught 
our fenfes can perceive, whilft it was faid to be 
informed by thefoul. And I believe it would 
puzzle a Peripatetick to difcriminate an apple 
or an orange, which, having been plucked off 
from the tree, were with a flender thread arti- 
ficially tied on again by the ftalk, from the 
other fruit as yet growing on the fame branch, 
And not only the letters, that were carved on 
the bark of young trees, and grew with them, 
remain as fair and legible as ever, when the 
trees are cut down; but a dead body for fome 
time after death (and it matters not how Jittle 
a While, provided the foul, and confequently 
the fpecifick form be really deftroyed or de- 
parted) does oftentimes fo exactly retain the 
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fhape, feature, and even colour, warmth, and 
other qualities, which it had whilft the foul (a 
little before) was there, that it often puzzles 
the beft phyficians (efpecially if the fick perfon 
were hyfterical or apoplectieal) to-difcern with 
certainty, whether the patient be dead or alive.. 
And as for that conceit of a forma cadaveris, 
whereby divers. of the modern Peripateticks 
have attempted to decline the inconvenience 
of allowing, contrary to the doctrine of very 
many of their party, that the fame qualities 
remain i# corrupto (as they fpeak) as were ix 
genito; and that in fpite of their general and’ 
fundamental tenet, the matter may be for 
fome time (how little foever it imports not) 
without a fubftantial form: this cadaverous 
form, ] fay, that feems much to difparage our 
fenfes, (which witnefs divers of the remaining 
qualities to be the fame they were before) feems 
to be deduced without any ground from the 
phzenomena of nature, being introduced, (as 
* Suarez himfelf, though a friend to this expe- 
dient, ingenioufly confeffes) but beeaufe it is 
confonant to the Peripatetick do¢trine, that it 
fhould be fo: (though that itfelf be not fo evi- 
dent, but that Scotus, and I know not how ma- 
ny of the Ariftotelians themfelves, rejeé this 
form, if they do not alfo deride it.) 

Nor need we be very follicitous, how the 
parts of a dead body can be kept together, if 
neither the foul, nor fome new fubftantial form 
that fucceeds it, perform that office; fince com- 
petent agents, whatever they were, having con- 
texed a portion of matter into fuch a human 
body as the foul left upon its departure, the 
fabrick of the body and connection of the parts 
will fuffice to make it retain for a little while 
(and that is enough for our purpofe, fince dead 
bodies are not wont to remain long unaltered) 
their priftine fhape, and divers other manifeft 
qualities, which may continue, till the action of 
outward agents upon the lefs folid parts of the 
body, or the internal and inordinate commo- 
tions of the juices, and the fofter, though not 
fluid parts, that are contained in it, do by their 
degeneration vitiate the texture, and confequent- 
ly the manitfeft qualities of it. And if thefe 
inordinate agitations of theblood, humours, ée. 
be hindered, though by an external caufe, the 
body, notwithftanding the lofs of the foul, will 
continue unputrified, not only for fome hours, 
but for many months together; as a learned 
eye-witnefs, whom I inquired of, affured me 
he, as well as many others have obferved 
in very cold countries as Ruffia, Sweden, Se. 
where they often keep thofe bodies that die 
_in the winter unburied, and yet fweet, till the 
{pring, when the fun’s heat makes them begin 
to putrify. And it is plain, in fome aromatick 
‘gums and fruits, that bodies, that were once 
plants, may, after they have loft the vegetative 
foul, not only continue many years uncorrupted, 
but by embalming other bodies keep them fo 
too. 

Burt as I was faying, the profecution of this 
inquiry (whether in living creatures the foul be 
always the true form, to all the intents and pur- 
pofes, that the vulgar philofopbers would have it) 
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felves with it into a falt-like fubftance. 


belongs not to this place, elfe I might alfo 
queftion the congruity of what is taught as well 
by Sennertus, as the fchools, that upon the 
{upervening of the ultimate or fpecifick form, 
the forms, that thereupon become fubordinate, 
do but make a part of the matter informed by 
the new form, I grant indeed, that they may 
qualify afid difpofe the feveral portions of mat- 
ter they belong to-in fuch a way, as that they 
make the body, they confift of, a fitter fubject or 
receptacle for the ultimate form, that is to be 
introduced: and there may be a neceffity of 
fuch previous difpofitions in the fubjeét, be- 
eaufe the compounded body is of fucha nature, 
as that no other bodies, but fuch as are thus and 
thus qualified, are fit to make it up. But it 
feems not to me fo eafy to conceive, how a 


fubftance diftinét from matter (for fuch both | 


he and they make their fubftantial forms to be) 
can properly be faid to have its capacity con- 
founded with that of the matter. And not- 
withftanding the lately mentioned diftin@tion 
betwixt {pecifick and preparatory forms, thofe 
(laft named) feem to me as true ones, whilft 
they are either fole or predominant, as the 
{pecifick themfelves, For bodies are what they 
are by the matter and modification, that do for 
the prefent conftitute them, whatever they may 
prove to be in the future; and it is extra-ef- 
fential to the form, that is faid to be previous, 
that it is to be fucceeded by another, which -is 
faid to be more noble. A {pring of fteel is a 


‘true and perfect fpring, before it be madea part 
‘of the watch, and by becoming fo, it is not 


really bettered tn its nature, though it be made 
indeed more ufeful to man: and when copper 
is turned into ‘vitriol, copper was a true and 
complete metal before, and it is accidental to 
the copper, that corrofive fpirits coagulate them- 
And 
antimony is true and _ perfect antimony before 
it be turned into glafs, whether afterwards it 
happen to be or benot changed, by the bare 
operation of the fire, froma black and opacous. 
mineral to a fine red and tranfparent glais. 
Anp though I know, riftotle attributes to 
forms tiusorns % ariyaias yet it is not always fo 
eafy duly to apply thofe civil appellations to 
phyfical things, and to determine, whether a 
fucceeding form be more or lefs noble than the 
precedent. As when, for inftance, pearls are 
reduced by falts intoa chymical magiftery, and 
vitriol is made of iron or copper; where, for 
divers ceconomical and military ufes, the me- 
tals themfelves are fitter than the magifteries, 
(as in gold-fmiths fhops and on ladies necks, 
the intire pearls are much more prized than 
the prepared ones) and for other purpofes, 
efpecially in phyfick, which regards the health 
of man, the magifteries are better than the 
crude metals. And thefe inftances put me in 
mind of taking notice, that as the fupervening 


of a form does not always deftroy the old, as 


in vitriol (fuch as I formerly mentioned) the 
copper retains its metalline nature under the 


difguife of a falt; fo upon the abolition of the | 


ultimate form, the previous form may in di- 
vers cafes bereduced to the exercifeof its former 
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functions ; as out of fuch vitriol as I am fpeak- 
ing of, it is eafy, without the addition of any 
metalline fubftance, to recover true and mal- 
leable copper. But I have dwelt too long up- 
on this fifth confideration, which will invite 
me to make fhorter work with thofe, that 
follow. 

FirrHuy, But before I proceed to them, 
it will not be amifs to intimate, that one may, 
if one pleafes, make fome diftinction between 
{ubordinate forms, there being one fort of them 
that may deferve a peculiar name. For in 
men, horfes, fheep, and other perfect animals, 
there are divers parts, efpecially thofe, that 
phyficians call fimilar (in oppofition to organi- 
cal ones)fuch as bones, ligaments, membranes, 
which feem evidently to challenge peculiar and 
diftinét forms : for the diverfity of their nature, 
being very manifeft and ftable, perfevering of- 
tentimes a great while (as appears in bones) 
after the death of the animal, thofe that allow, 
that a natural body is what it is upon the ac- 
count of its form, cannot well deny thefe fo 
diftinét bodies diftinét forms ; which becaufe 
the bodies they conftitute are the parts of a hu- 
man body, fome modern fchoolmen have (not 
very inconveniently) called partial forms. But 
this diftin€tion being not of fo great weight, 
that we need infift upon it, the notice already 
taken of it may at prefent fuffice. 

S1xTHLy, I confider, that among the con- 
ftituent parts of an animal or plant, there may 
lurk fome feminal principles or rudiments, that 
is,fmall parcels of matter of fuch a texture, that 
though whilft they remain affociated with the 
other parts of the compounded body, they are 
not by fenfe (efpecially when that is imployed 
with no greater attention than is ufual) diftin- 
guifhable from the reft of the compounded 
body, comes to have its predominant form abo- 
lifhed, thefe feminal principles or rudiments 
being fet at liberty, and befriended by exter- 
nal heat, and the foftnefs which ufually at- 
tends corrupting bodies, and perhaps by a 
lucky concourfe of other circumftances may 
fall to a€t according to their own nature, and 
generate infects, mofs, %c. as I have more 
amply declared in other papers*. 

SEVENTHLY, I confider, that befides that 
when the {pecifick form of a body is deftroyed, 
the change is not oftentimes fo great as vul- 
gar philofophers imagine ; the corruption of 
the animal or other body ought not to be 
looked upon, as if it happened in fome of thofe 
imaginary and empty fpaces, that are con- 
ceived to be beyond the univerfe, but in 
this world of ours, where the body, which is 
deprived of its f{pecifick form, is fubject to be 
acted upon by the fun, the air, and I know 
not how many powerful agents, by whofe va- 
rious concourfe with, and operations upon the 
body, either the pre-exiftent, though lately e- 
clipfed forms, may be affifted to fet up for 
themfelves, or new forms may refult from new 
leagues and contextures of the particles, that 
compofed the body, that loft its principal, or, 
if T may fo call it, fovereign form, (as we have 


* Effays about fpontaneous generation. 


largely difcourfed ‘in the lately mentioned pa 
pers: T) 

THeEseE obfervations being laid down, to a- 
void the neceffity of too much interrupting 
our future difcourfe, by being obliged to inter- 
pofe fome of the premifedexplications and other 
paffages, as obfcure and difficult, as we readily 
confefs the fubject we are treating of to be, we 
fhall now adventure to try, whether about 
Sennertus’s doctrine we can propofe any con- 
jectures, that being as agreeable to the phe- 
nomena, as his are congruous to the corpuf- 
cularian hypothefis, according to which we 
have hitherto difcourfed of forms. 

AND (to begin with a conceffion ) I allow 
the learned Sennertus and his followers to be in 


the right, who, without fearing the invidious 


title of innovators, afferted, that in an animal 
or a plant there was fomething elfe befides the 
bare materia prima, and the vegetative or fen- 
fitive foul, with its effential faculties. And the 
inftances they bring to fhew,that in fome parts 
of fuch bodies there may lurk peculiar forms, 
which, when the life of the plant or animal de- 
termines, come to difclofe themfelves, are pro- 
bable enough ; and the inftances taken by Sen- 
nertus from the fpecifick virtue, that furvives in 
gathered plants, and particularly the above 
confidered purgative faculty of rhubarb, are 
ingenioully alledged for their purpofe. And 
it is probable too, what Sensnertus, according 
to their grounds, teaches, that this purging 
property in rhubarb, fenna, &e. as it does 
not flow from the vital foul of the plant, which 
is already deftroyed, fo it does not proceed 
barely from the form of a mixed body as fuch ; 
it being no way likely, that fo great a variety 
of fpecifick properties, as roots plucked out 
of the ground, and fruits torn from the tree, 
are endowed with, fhould proceed meerly 
from that general form, that belongs in com- 
mon to compounded bodies as fuch. To which 
argument I forbear to add that other, where- 
with it is feconded by Sennertus, though he 
and others of feveral parties are wont to lay 
much weight upon it ; namely, that thefe pro- 
perties flow from the {pecifick form, which 
even in inanimate bodies is of a fublime na- 
ture, and muft be the author of fuch peculiar 
virtues, which, according to him, being far a- 
bove the reach of elementary qualities, cannot 
be produced by any mixture whatever of the 
elements: this argument, I fay, I decline to 
urge in this place, becaufe I elfewhere pur- 
pofely examine it, and havjng declared in what 
fenfe only it feems to be fafely grantable, I 
reject the chief fuppofition, on which it leans. 
To proceed then to the next part of our 
difcourfe: though (as I was faying) there be 
fome things about the doétrine of fubordinate 
forms, wherein I diffent not from thefe learned 
men, yet there are others, wherein I muft con- 
fefs my felf unfatisfied ; for neither do I ac- 
quiefce in fome of the notions, whereon they 
ground the things, wherein we agree, nor do 
J agree with them in fome of the main things 


they affert: and efpecially having in the paft 
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difcourfe rejected fubftantial forms, it is net 
to be expected, that we fhould either employ 
them in our explications, or admit thofe expli- 
cations, that neceffarily fuppofe them. 

Tuey teach us indeed, that the fpecifick 
form of a body does command all the fubor- 
dinate forms, and ufe them but as inftruments 
to its own purpofes, thofe forms belonging 
then to the matter, which the fpecifick informs 
and rules, But for my part, that do not ac- 
knowledge in many bodies,that are or may be 
faid to have fubordinate forms, any thing fub- 
ftantial diftinét from matter, I confefs I do 
not readily conceive, which way this dominion 
attributed to the fpecifick form is exercifed, 
nor do I fee any neceflity of admitting any. 
fuch power in that form, nor that the portions 
of matter, thatare endowed with thofe forms, 
that are faid to be fubordinate, can, being un- 
der the degrees of fouls, and confequently un- 
furnifhed with knowledge and will, pay this 
prefumed fuperintendant form any obedience ; 
Y mean any other obedience, than fome fuch 
kind of one, as the parts of a clock or en- 
gine may be faid to yield to one another. I 
fhould therefore rather conceive the matter 
thus ; when divers bodies of differing natures 
or {chematifms come to be affociated, fo as to 
compofe a body of one denomination, though 
each of them be fuppofed to act according to 
its own peculiar nature, yet by reafon of the 
coaptation of thofe parts, and the contrive- 
ment of the compounded body, it will many 
times happen, that the action or effect pro- 
duced will be of a fixed nature, and differing 
from that,which feveral of the parts, confidered 
as diftinct bodies or agents, tended to, or 
would have performed, As when ina balance, 
by putting in a weight intooneof the {fecales, 
the oppofite fcale, though as a heavy body it 
will naturally tend downwards, yet by virtue 
of the fabrick of the inftrument is made to 
mount upwards. And when an archer kills a 
deer with his arrow, the bow being a fpringy 
body, naturally endeavours to unbend it felf ; 
and the fpring being faftened to the bow, mutt 
neceffarily follow the motion of it, and the 
fhaft, though a heavy body, and, as fuch, tend- 
ing directly downwards, is by the forcible im- 
pulfe it receives from the {pring, thrown with 
fuch violerice (not directly downwards, but 
in a parabolical or fome fuch crooked line) as 
far more ftrongly to hit the mark, than it 
would (if left to it felf) have ftruck the 
ground, So that thofe actions ; which Sexnertus 
and others attribute to the confpiring of fub- 
ordinate forms to affift the fpecifick and pre- 
fiding form, we take to be but the refultant 
actions of feveral bodies, which being affo- 
ciated together, are thereby reduced in many 
eafes to act jointly, and mutually modify each 
other’s actions ; and that, which he afcribes tO 
the dominion of the fpecifick form, I attri- 
bute to the ftructure, and efpecially to the con- 
nexion of the parts, of the compounded body : 
as ina clock, though all the parts it confifts 
of, do contribute to the performance of thofe 
things, that belong to a clock, as regularly as 
if they intended fo to do, and did not only 


concur, but knowingly confpire in what they 
do, yet in all this there is no fubftantial form 
to fuperintend their motion; but the lead (or 
other weight) tends downwards as it is wont 
to do; and the hand, wheels, and other parts 
do only perform fuch motions, as they are for- 
cibly put into by thofe bodies, which by the 
defcending weight, (that does not in the leaft 
intend what it effects) are themfelves fet a mo- 
ving. And notwithftanding the prodigioiis o- 
perations, that men admire in gun-powder, yet 
not only, as we formerly intimated, this ftrarige 
power is but the effect of the mechanical tex- 
ture, and of the way, wherein the ingredients 
are mingled, and as it were contexed ; but this 
artificial mixture is far more flight than thofé 
made by nature are wont to be. For as the 
efficacy of the mechanical texture in gun-pow: 
der may appear by this, that neither of the 
ingredients (whether the fulphur, the nitre, ‘or 
the coal,) is apart able to produce effects any 
thing near like thofe' of gun-powder ; fo to 
convince others, how flightly the ingredients 
are mingled, I thought tlie belt way was to 
thew, how eafily they may be feparated again : 
to which effect I beat good gun-powder {mall, 
and having boiled it a pretty while in a confis 
derable proportion of water, by exhaling 4 
fufficient quantity of the well-filtrated and lim- 
pid decoction, I obtained ftore of cryftals, 
whofe figure, tafte, and way of flafhing upon 
a quick coal proclaimed them to be good falt- 
petre 3 the black ftuff left in the filtre remain- 
ing, if the folution had been well made, infipid 
enough, and when dried it will not blow up. 
like the gun-powder, but (in great part) burti 
along with a blue flame like tcommon brim- 
ftone. And for farther proof we may, by boil- 
ing this black ftuff in a pretty {trong lixivi- 
um, diffolve the fulphur, as, will appear both 
by the fmell, that the lixivium will acquire, 
and by this, that if you filter it, though the 
liquor will pafs clear enough, and leave the 
black and coal-like part in the filcre ; yet by 
dropping into it fome quantity of an acid li- 


quor (I ufed fpirit of falt) the fulphureous f{mell 


will be increafed, and the liquor will be made 
white by the precipitation of the fulphureous 
corpufcles ; whereas if I put fpirit of falt into 
that clear folution, which (I was fayine) af- 
forded me the cryftals of nitre, the liquor, not 
troubled by any fuch precipitation, would con- 
tinue limpid as before ; which argued, that the 
falt-petre had not intimately incorporated any 
fenfible quantity of the fulphur with it ‘elf, 

but had been only flightly affociated with ic. 
Anp to illuftrate what I faid of refulrant 
actions by an inftance purely phyfical, I fhall 
fubjoin what I fomewhere mention, with ano- 
ther aim, that by taking a couple of powders 
fit for my purpofe, one blue and the other yel- 
low, and mingling them in a certain propor- 
tion, the mixture exhibited a green colour, 
which did not fow from any new predominant 
form,which made the blue and yellow corpuf- 
cles fubfervient to its purpofes, (for an excellent 
microfcope fhewed me the blue and the yellow 
particles fuch as they were before) but only 
hence, that from the mixture of thofe pee 
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the diftinét actions of the blue and the yellow 
corpufcles did upon the eye make a com- 
ounded imprefiion, like that made by bodies, to 
whom their fpecifick forms’are fuppofed to im- 
part, among other qualities, sreennefs. And 
when vitriol or fublimate are made by art, there 
needs nothing befides the manner, wherein the 
faline and metalline particles are contexed, 
either to contain the parts together, and keep 
them united into one body, or (notwithftand- 
ing their not only diftinét, but very differing 
forms) to enable the mixture they compofe, to 
effect divers things, which neither of them 
fingle would have performed: .nay and fome 
of them fuch things (as to vomit, purge, Sc.) 
as merit to be reckoned among fuch fpecifick 
properties, as many of thofe are, which when 
preferved in vegetables, are thought to argue 
the confpiring of feveral forms under the direc- 
tion of a fuperintendent one, 

Anp as in a watch the fpring is really a 
fpring, and aéts asa fpring, whilft it is a part of 
the watch, though by reafon of its connexion 
with the other parts it is reduced to concur 
with thofe other parts towards exhibiting the 
phznomena proper to the whole engine; and 
though the watch were taken all in pieces, the 
fpring would be a {pring ftill: fo in many 
compounded bodies, befides the {pecifick form, 
which the body hasas fuch, and which may be 
called its total or general form, particular bo- 
dies (by whofe affociation and conjunction it is 
made up) may enjoy their own diftin¢t forms, 
which may feptoke be called partial ones; 
and thefe bodies, though whilft the whole fub- 
fifts they are part of it, and by their connexion 
with the reftconcur to the operations of the 
body as fuch, which joint operations are wont 
to be thofe, that are attributed to the fpecifick 
form ; yet they do not always fo depend upon 
it, but chat when it is abolifhed, they may re- 
tain their own nature ; asa bone will be a bone 
ftill, whole ages after the animal it belonged 
to is dead: whence we need not wonder, that 
divers forms fhould furvive in bodies deprived 
of their fpecifick form. For indeed thofe 
that are called fubordinate, may be 4s true an 
real forms (nay, and fubftantial forms, if in any 
living creature, befides man, there were any 


- fach) as that, which bears the title of {pecifick ; 


and even whilft this is in being, there are many 
things, which compounded bodies perform by 
virtue of their particular forms, rather than 
upon the account of the fpecifick : as (not to 
repeat the newly mentioned inftance of a 
{pring) in vitriol the friablenefs, tranfpdrency, 
and aptnefs to mingle with water, need not be 
attributed to the compofitum as fuch, but may, 
for aught we know, be due to the faline cot- 
pufcles, which not only retain their own nature, 
(as may be argued from fome vitriols, that I 
have made, fince Ihave been able to feparate 
and recover them again out of the mixture) but 
to reduce the metal, they have corroded, into 
a falt-like body with themfelves, And in gun- 
powder it is manifeft, that the blacknefs pro- 
ceeds not from the compofitum as fuch, but 
from the coals, as the nitrous tafte does from 
the falt-petre. And the fragrancy ofa rofe, 


whilft it grows upon the bufh, need not be 
conceived to proceed from the foul or life of 
the plant, fince, when it is gathered, it retains 
the fame grateful {mell. 

Anp this laft inftance leads me toa farther 
confideration, wherewith I fhall conclude this 
difcourfe. We may call to mind what was ob- 
ferved a little after the beginningjof it, of the 
arbitrary, or at leaft not fufficiently fettled’ ufe 
of the word form ; and that it not feldom hap- 
pens, that thofe things, upon whofe account 
we attribute this or that form to a natural bo- 
dy, are but very few of thofe many attributes 
that belong to it. Now the form of a body 
being really no more than a convention of ac~ 
cidents, whereby the matter is ftamped and de- 
nominated, it is very eonfonant to reafon, that 
oftentimes hoftile agents or caufes may deprive 
the matter of thofe accidents, which conftituted 
the fpecifick form, and yet leave the reft, which; 
according to the law of nature, ought to con- 
tinue there, till fome competent agent put the 
body out of that ftate, wherein, upon the form’s 
deceafe, it was left. 

Anp to clear up this mattér, we may con+ 
fider, that the fame body may have a twofold 
modification, and be thereby fitted for twos 
if not more, ftates and kinds of operati- 
ons, not necéffarily dependent upon one ano- 
ther. For as the fpring of a watch by virtue 
of its texture is an elaftical body, and upon 
the account of another is iron, and theretore 
though being caft red-hot into cold water it 
will become {tiff and brittle, and confequently 
ceafe to be a fpring, yet it will continue irony 
that is,a hard metalline body eafily fubject td 
ruft, capable of ftriking fire with a flint, and 
of being attracted (as men commonly. {peak) 
by a loadftone, and of attraéting a magneti 
needle; fo in a rofe, for inftance, we may 
diftinguifh or confider a twofold modification 
of the matter, one, whereby it is fitted to re- 
ceive from the bufh it grows on a Certain pe- 
culiar and fpirituous fap, by whofe interven- 
tion and concurrence it has nourifhment and 
growth, and confequently exercifes vital func- 
tions asa part ofa living plant; and another, 
which does not fo much require the acceffion 
of Auid and moveable parts, but confifts rather 
in the texture of the more ftable parts : and this 
texture being commonly more permanent and 
durable than the other part of the modification, 
(confifting much in the peculiar motion of 
a fluid fubftance) wherein the life participated 
by the rofe confifted, may laft, when the flower 
is deprived of its foul and {pecifick form by its 
avulfion from the bufh, and retain thofe qua- 
lities, as well occult as manifeft, that naturally 
refule from a patcél of matter fo contrived. 

1 May fomewhat illuftrate my meaniig on 
this occafion, by making a comparifon betwixe 
a living creature and a mill. For asa mills 
capable of performing divers things only when 
the water, that paffes through certain of rg 
parts, puts them, and by their intervention, 
others inté motion ; fo there are divers things, 
that are ndét performablé by a plant, unlefs 
when it is irrigated by a vital liquor, And as 


a mill may neverthelefs retain the neture of 4 
I ftructure 
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ftructure ufeful for other purpofes, though the 
drought of fummer have perchance made it 
loofe, or the froft have congealed into ice 
the water, that ufed to drive it; fo alchough the 
foul of a plant be deftroyed, or ceafe to att, 
the body may,upon the account of the more per- 
manent {tructure of its ftabler parts,retain a fit- 
nefs for divers of the fame purpofes it ferved 
for before. And if it were here pertinent, 
the comparifon might be carried on a little far- 
ther, by adding, that as when a mill does up- 
on either of the lately mentioned accounts ccafe 
to perform the peculiar operation of a mill, as 
the wood, iron, and other materials of that mill 
are not deftroyed ; fo neither does the water 
vanifh into nothing, buteither lofes its mo- 
tion, and by being congealed exchanges the 
name of water for that of ice, or elfe is diffipa- 
ted and fcattered into exhalations, which con- 
tain all the fubftance, that ever the water had, 
that, which ts loft, being but the ufual manner 
of coexiftence of the water and the mill it was 
wont to drive: fo when a plant is pulled out 
of the earth, or a rofe from the bufh, as the 
dif{membred part of the plant may retain the 
texture of its more ftable parts; fo the fap or 
juice, that were wont to enliven the body, does, 
though invifibly, remain either in the form of 
iteams exhaled into the air, or perhaps in parts 
condenfed and intercepted upon the lofs of its 
wonted agitation in the imperceptible cavities 
of the fibres, and other parts of the plant, fo 
that nothing, that is fubftantial, perifhes, but 
only the particular modification, that refulted 
from the peculiar kind of union of the more 
permanent parts with thofe congruoufly fhaped 
and fitly agitated fluid ones, that permeated 
them. Astofome purpofes, the example of a 
~ wind-mill, being fet on work merely by the 
umpulfe of the air, may be more appofite than 
that of the water-mill ; but neither of them 
affords any morethan an imperfect compari- 
fon in this regard, among others, that whereas 
the mill itfelf by lofing, even for a very long 
time, the motion it was wont to be in, 1s not 
thereby confiderably impaired, becaufe of the 
folidity of the materials it 1s made up of; in 
vegetables, when that fluid fubftance, whereof 
the foul chiefly confifts, quite ceafes to be in- 
fluent, one of its chief functions being to repair 
continually, by affimilated or tranfmuted ali- 
ments, the wafte, that was continually made 
of loofer parts in the body it belonged to, the 
fame agents or caufes, that deftroyed the life 
of the plant, are wont likewife to produce or 
occafion fuch a difcompofure in the texture of 
the remaining part, (efpecially thofe, that are 
more tender or more flightly connected) that 
they quickly become unfit to be animated a- 
gain, though a fluid fubftance, like that, which 
was wont to irrigate it, whilft the vegetative 
life lafted, fhould be again communicated to 
it ; but yet even in this regard the difference 
betwixt a mill and a plant isnot always fo vaft, 
as one would imagine. For in claffick au- 
thors we have relations of a ftaff or a pike 
made of a durable wood, that many years after 
the tree had been cut down, being cafually 
ftruck into the ground, took root there. And 
Vou, U. 


as for the rofe of Fericho, as they call it, a late 
modern writer, followed,as I remember,by ano- 
ther naturalift of good account, affirms, that 
divers years after it is gathered, and feems to 
be quite fhriveled up and withered, it may by 
the help of water be fo far recovered, as to be 
plumped JP again, and difplay its leaves al- 
moft as if it had not been long fince gathered. 
And I my felf have, not without fome won- 
der, obferved, how very long a plant of aloes 
torn from the ground, and hung in the air 
near the cieling of my chamber, would not only 
continue fucculent, but (perhaps after fome 
years) be capable of being made to perform 
acts, that are wont to be afcribed to vitality 
and growth, upon the dexterous adminiftration 
of a convenient liquor: and even fome animals 
themfelves are not fo very unlike to thefe plants, 
and confequently to engines, as one would 
think. For that, which children are faid to do 
for fport about reviving drowned fiies, chal- 
lenges a more ferious confideration than were 
fit for me to infift on now, and deferves to be 
both heedfully experimented, and ferioufly re- 
flected on by a naturalift. I chofe to try it 
chiefly upon wafps and bees, rather than upon 
flies, becaufe their bignefs renders the phzno- 
mena more confpicuous ; and having drowned 
them fo, that, if let alone, they would not in 
probability have ever recovered, I found, that 
the heat of the fun would recover them,as well, 
as it has been obferved, that warm afhes would 
recover flies; (fo that thefe trials argue celeftial 
heat to be as little more as lefs vital than ele- 
mentary:) and the degrees and manner of their 
recovering again the operationsof life fuggefted 
obfervations, not unworthy to be taken notice of 
elfewhere, though not fit to be delivered here ; 
where I fhail not fo much as mention what 
with warm applications we have done, to revive 
the expired motion of the parts even of per- 
fect and fanguineous animals, when they feem- 
ed to have been killed ; becaufeI fear, that the 
excurfion I have unawares made already will 

be looked upon as too much a digreffion. 
WHEREFORE, totake up my difcourfe 
where a while fince I left it; I fhall proceed 
now to obferve, that even in a body, that has 
loft its fpecifick form, the noble qualities, that 
remain, do not always flow from the form of 
the entire body as fuch, but from the peculiar 
form of fome particular parts of that body, 
which being feparated from it, though per- 
haps the more ftable parts, that remain, will 
keep the vifible ftructure from being manifeftly 
altered, yet this remaining body will be quite 
deprived of the noble properties we were men- 
tioning; as may be gathered, as well from 
what has been above mentioned out of Senner- 
tus about drawing an extract from rhubarb, in 
which its whole purgative virtue refides, as in 
fome preparations of cinnamon, and divers 
other fubftances endowed with fine parts, which 
upon the lofs of thofe parts remain but the 
carcaffes of what they were. And even in the 
grofs bark of oak, tanners find, that when the 
water has extraéted the diffoluble parts, or 
time has wafted fome fubtile parts, and changed 
the texture of the reft, though the bark re- 
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tains its Outward form, they cannot make ufe 
of it as they might have done before. And 
(as I formerly intimated*) befides this pre-ex- 
iftent and furviving modification, it is in di- 
vers cafes very poffible, that new qualities and 
properties (whofe principle may be called a 
form) may be difclofed upon the abolifhing 
of the fpecifick form, though they were not 
actually in any part of the matter, but are pro- 
duced in it by a concurrence of the texture and 
difpofitions left there by the late form, and the 
Operation of external agents. As when out of 
the flefh of a dead animal there is generated 
mufk; for not only thofe feminal rudiments, 
that aétyally were latitant in the corrupted 
body, gain opportunity to fet up for themfelves, 
and become perfect infects, or other creatures 
of their own kind, but the external agents, to 
whofe aétion, according to the common courfe 
of providence, deceafing plants or animals hap- 
pen to be expofed, do oftentimes (not with- 
out the foreknowledge of the moft wife author 
of nature) fo agitate the fmall parts of the 
widowed matter, and perhaps by affociating 
themfelves with them, do fo alter their texture, 
and thereby introduce a new modification, that 
by the conjunétion of the former difpofitions, 
that were regularly left in the matter with thefe 
new agents, promoted by a concourfe of fa- 
vourable circumftances, there may be produced. 
new and noble forms; (however not vital ones.) 
As when a limeftone, being calcined and left 
in the open air, willin tract of time, as I have 
particularly obferved, by the affiftance of con- 
gruous particles it meets with there, and be- 
friended by the more catholick caufes of phy- 
fical mutations, afford true and inflammable 
faltpetre; and I have feen certain marcafites, 
that, being burnt and expofed to the air in con- 
venient places, would have fuch a change pro- 
duced in their parts, as, after a due time, to 
afford an efflorefcence, which both by the co- 
Jour, tafte, and operation appeared to be vi- 
triol. 

But of fuch matters no more at prefent. I 
will rather take notice, in profecution of what 
I was not long fince obferving about the two- 
fold modification of living creatures, that I fear 
we fometimes attribute to the {pecifick form or 
foul, things, that may be well enough perform’d 
without it, by the more ftable modification of 
the body, befriended by an eafy concourfe of 
natural agents. Thus, though the exclufion of 
excrements be unanimoufly afcribed to the 
foul, which for that purpofe ts faid to be en- 
dowed with a peculiar faculty, that they call 
expulfive ; yet it has been obferved and affirmed 
by many, that divers times the excrements 
have been difcharged out of the bodies of men 
a good while after they were unqueftionably 
dead; fomuch (it feems) of the former ftruc- 
ture of the parts remaining, as fufficed to co- 
eperate with the excrements themfelves, changed 
by the death of the animal, to that exclufion. 
And thus (to add an inftance of another kind) 
though the maturation of fruit be a great, and, 
as the fchools fpeak, a perfective alteration, 
which is fuppofed to be wrought by the vege- 
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tative foul of the plant; yet it has been vul- 
garly obferved, that apples and grapes gathered 
before they be ripe, and laid on heaps toge- 
ther, will ripen well enough afterwards; {and 
the example were more eminent in medlars; 
if what fome call their ripenefs, others did not 
call their rottennefs.) And very remarkable 
is that account, which the inquifitive Oviedo 
gives the emperor Charles the fifth of the Ana- 
na’s, if I miftake not the name; which having 
mentioned as one of the confiderableft fruits 
he met with in the Weft-Indies, he takes notice, 
that though, notwithftanding their largenefs, 
they grow in clufters, yet they muft be gather- 
ed whilft all but one are green. 
the firft begins to be yellow, the whole clufter 
muft be taken off, leaving the reft to ripen, 
and attain to the fame colour in the chamber, 
which they will very welldo. The learned 
+ Fofephus Acofta {peaks thus of the fruit of 
the plane-tree, tothefame. ‘* This fruit (fays 
‘¢ he) inclines more to cold than heat.??—— 
They are accuftomed to gather the boughs or 
clufters (as I have faid) being green, and put 
them into veffels, wherein they ripen being 
wellcovered, efpecially when there is a certain 
herb mingled with it, which ferves for this ef- 
fect. But the diligent Pz/e, {peaking of thofe 
Brafilian plants, which he calls Pacoeirg and Ba- 
naniera, punctually relates that, which comes 
up yet more fully to our prefent purpofe. For 
not only {peaking of the fruit, he fays|], con- 
tinentur plerumque in uno ramo quatuordecem aut 
fedecem numero, ut ita una planta proferat fep-~ 
tuaginia aut octuaginta, qui Jubtnde virides a- 
vulh, nunc in edibus, nunc in navibus fufpen- 
duntur, donec jufam maturitatem ( flavedinem 
confequantur: but adds this memorable pafflage 
concerning the lopped boughs themfelves; Ra- 
mus autem tlle frutibus onuftus, interea dum 
tlli maturefcunt, augetur, florefque femper pro- 
trudit ex corpore illo foliaceo, (Sc. On this 
occafion I might here add, that even in our 
cold climate, onions and fome other bulbous 
plants will in the fpring-time fhoot out of their 
own accord, And I have taken pleafure to 
keep potatoes in the air, to obferve, how at 
that feafon, when they ufually begin to 
{prout in the ground, they would put forth 
leaves at fo many of the little holes or dim- 
ples, as to give themfelves a verdant livery : 
but that not being willing now to examine, 
whether or how far an animated feed may have 
an intereft in thefe laft mentioned productions, 
I wil] rather take notice, that even in animals 
fome things, that are confidently prefumed to 
be the proper effects of the animal’s foul, may 
be really performed by the texture of the bo- 
dy, and the ordinary and regular concourfe of 
external caufes. For (not here to repeat what 
I lately noted of the exclufion of excrements 
in dead bodies) though the nails of a man are 
nourifhed, and do grow as well as other partss 
and though the hair in moft animals be fome- 
times, even in determinate parts of the body, 
peculiar to the fpecies of animals, to which it 
belongs ; and though in man hairs do not on- 
ly grow, but in the difeafe called the pica Po- 
lonica, 
\| Pifo, Natur. Hiff. cap. 21. pag. 155. 
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denice, it appears to patticipate of blood; (fince 


‘the hairs bemg cut, weep out that liquor) yet 


nails themfelves are obferved to grow in dead 
men. And that they do not fo only (as is 
fuppofed) for a little time, whilft the impred- 
fions left by the foul upon the carcafs are yet 
vivid and recent, but for a much longer while 
than has been imagined, I have been with plea- 
fure informed by a memorable obfervation | 
met with in the experienced * Pareus, who 
fpeaking of a body, that he by imbalming pre- 
ferved for more than twenty five years, he af- 
firms it {till remained whole dnd. found, and 
that, as to the nails, he found, that baving 
often pared them, he fiill obferved them io grow 
apain to their former bigne/s. 

I Know the patrons of Sennerius’s opinion 
look upon it as aclear and cogent argument, 
toprove the foul’s performing almoft all things 
done in the body, that in the corpfe of a man 
or other animal newly dead, though the orga; 
nization remain the fame, yet all the animal 
and vital functions perfectly ceafe, But befides 
that I have already taken notice, that fome 
things wont to be attributed to the fenfitive 
foul may be obferved in a body avowedly dead, 
I .confefs, that this argument feems to mé, 
though very fpecious, yet grounded upon what 
is but precarious, For though it may be true, 
that the vifible fabrick may continue for a 
while without any manifeft alteration, yet who 
can affure us, that the internal organization is 
not confiderably changed and vitiated ? For 
the body of an animal is an engine, that con- 
fifts not only of folidand ftable parts, as bones, 
mutfcles, fkin,€?c. but of divers foft ones, as the 
brain, nerves, €Sc. and of fome that are fluid, 
as the blood, and other liquors ; and, which 
1s in our cafe exeeedingly confiderable, requires 
a convenient coaptation, or compofition of all 
thefe : whence it follows,that the external frame 
of the body remainirig, unaltered, yet upon 
death there may be great and fad alterations 
in the texture of the blood and humours, and 
in the contexture or ftructure of other inter- 
nal parts. And thefe changes may quite fpoil 
the organization of the body, and make it un- 
fit to perform the wonted functions of fuch an 
engine. ‘Thus we fee, that in dead bodies, even 
whilft they are warm, the blood oftentimes co- 
agulates in the veffels,whereby the circulation, 
that grand wheel of life, is ftopped. And in 
fudden palfies, though there be ufually no vi- 
fible change in the affected limb, yet it lofes 
fenfe, or motion, or both : and not only in 
fyncopes or great fwoonings, and in apoplexies, 
a great part of the animal functions are for the 
time fufpended or unperformed ; but even in 
fo natural a ftate as fleep, the body appears not 
to move, nor do founds and odours affect the 
fenfes, as when one is awaked, though the foul 
be prefent in the body, and the ears and no- 
ftrils be open. And how great changes in the 
nature of liquors, and confequently of the 
blood, may be produced without any vifible 
alteration, may be gueffed at by what often 
happens in wine upon thunder : for that liquor, 
which was pleafant, fpirituous, inflammable 
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before,fpeedily degenerates intoa four and un- 
infammable vinegar. Which initance will not, 
I fuppofe; appear inconfiderable to thofe many 
modern philofophers and phyficians, thar 
would have life maintained by a Jiolychnium; 
or vital flame continually burning in the heart, 
and fed by the fpirituous parts of the circula- 

tmg blood, | 
Ir were not perhaps time mifpent to pro- 
fecute fuch inquiries, as we have lately touched; 
But though I did not want leifgre, I fhould be, 
difcouraged by confidering, that, even fome of 
the things 1 have-~already delivered; may be 
queftioned by thofe who~take not the word 
fe, and fome other terms by me imiployed; 
in the fame fenfe that I do. ‘And indeed it is 
very difficult, that men fhould avoid falling 
either into miftakes; or into unprofitable dif- 
putes, if-they difcourfe largely of {uch themes, 
where the names, that are of a very common 
and neceflary ule, have (yet) their fignifica- 
tions very little ftated or agreed, on. For Jife; 
for inftance, is a word, whofe meatiing is not 
yet defined, and is applied to fubjects; that are 
exceeding different. For it. isafcribed not only 
to,all forfs of animals and plants; but hy ma- 
ny chymifts and mineralifts to ftones and me- 
tals growing in the bowels of the earth. Nor 
is it attributed only to things corporeal, but 
to thofe, thag differ toto genere, as they {peak 
from them; namely, to feparate fouls; ‘angels 
good and bad, and to God himfelf. -Nay; 
what that is even among animals, wherein it 
conlifts, is not yer fufficiently agreed onjas may 
appear by the difpute among the modern na- 
turalifts, whether prolifical, but as yet un: 
hatched, eges have life or no? and whether 
flies be reallydead in winter, which {ome affirm 
them to be, not only becaufe thofe infects fee 
to be devoid of fenfe and motion, but becaufe 
they place the notion of life in a conftant cir- 
culation of the blood, or fome analogouis juice, 
and a diftribution of the aliment thereby per- 
formed to repair the waftes of the body 3 whilft 
others, on the contrary, think them to be ra- 
ther benumbed than dead, becaufe regularly 
recovering the manifeft actions of life in the 
{pring, (or oftentimes before, if a due appli- 
cation of heat be made unto them) it cannot 
be fuppofed, that they were during the winter 
really deflitute of life: death being a priva- 
tion, which, by phyfical means, admits not of a 
return to the former ftate. . Nor are the boun- 
daries and differences betwixt the life of a 
plant and that of an animal fo fettled and de: 
fined, but that divers not impertinent que= 
{tions may be made about them; and particu- 
larly it may be doubted, whether fome parts, 
as nails, hair, horns, &¢. that belong to the 
body of an animal, may not for all that (even 
whilft he is alive) have the nature of a plant, 
to which the part where it grows, ferves as 
the ftock does toa graft for afoils and is but an 
appropriated one. But. to do more than poin€ 
at fuch matters, would add too much to the 
digreffions, of which I fear the paffed difeourfe 
thay be thought to be guilty already. I thall 
not therefore add any thing at prafent sata 
abaut 


535 


sale Google 


Free CONSIDERATIONS about 


about the fubordinate forms of plants and ani- 
mals: but in regard I ventured, about the be- 
ginning of this little tract, to afcribe fubordi- 
nate forms to divers bodies, that never had 
life, which I doubt will feem a paradox to 
many, I think it will not be amifs to apply the 
chief points of our doétrine about fubordinate 
forms to inanimate bodies, becaufe this courfe, 
as it will invite me to make fome new, though 
fhort additions, to illuftrate and enlarge fome 
points ; fo it will help to recal to your me- 
mory moft of the heads of that doétrine, whieh 


the feveral excurfions whereto divers fubjects’ 


tempted me, may have kept you from taking 


a diftintt view of And for order’s fake I fhall 


caft the main things, I would have confidered, 
into diftinét propofitions,. with fhort comments 
annexed to them-s having only intimated in 
general once for all, that you will not, I hope, 
wonder, that I fhould often ufe for exam- 
ples, fuch bodies as are looked upon as fac- 
titious, if you recal to mind what I have for- 
merly faid to fhew, that the difference be- 
twixt them and thofe that are confeffedly na- 
tural, is not always near fo great as men are 
wont to imagine. To which I fhall now add, 
that in the following difcourfe they are often 
imployed, not fo much to prove, as to illuftrate 
the notions, on whofe occafion they are al- 
ledged; which fure they may very properly 
do. And among the bodies themfelves, in 
whofe produétion man’s power or fkill has a 
fhare, I reckon, that there is a great difference 
between thofe, wherein man gives an outward 
fhape, fuch as himfelf defigns, by tools of his 
own making, that are always external to the 
produced body, and thofe (fuch as are moft 
chymical produttions, befides others) wherein 
his chief work is to apply phyfical agents to 
patients, by which means it oftentimes comes 
to pafs, that (as in productions, that all allow 
to be natural) the inftruments he works by are 
parts of the matter it felf he works upon, or at 
leaft intrinfical to it. But of this more per- 
chance elfewhere ; I come tothe propofitions 
themfelves. 

I. Tue word form is of a fufficiently inde- 
terminate fignification. 

Tuts I have already had occafion to fhew, 
and it can fcarce be denied by them, that fhall 
confider, though it be a technical word or 
term of art, yet men have not intelligibly de- 
fined and agreed,' on how many, or what 
things, they are fufficient to intitle a portion 
of matter to a determinate and diftinct form. 
For befides that there are I know not how 
many bodies, fuchas treacle, beer, gun-pow- 
der, coal, ink, &%¢. about which men feem 
not fo much as to have:confidered, whether 
they ought to have particular forms afcribed 
to them, (or to be looked upon only as fac- 
titious things) there are other bodies, that have 
been taken notice of, about which even the 
Peripateticks difpute, whether they ought to 
have particular forms allowed, or no, For 
not only ice is by fome made to be a diftinct 
kind of natural body, whereas others will have 
it to be only water altered, and thereby de- 
prived of its fluidity, not its form ; but even 


touching the elements themfelves, the {chool- 
men fiercely difpute, a whole party denying; 
them to have any other forms, than the firft 
qualities, by which they are wont to be diftin- 
guifhed. If I affeéted paradoxes, I might here 
add, that perchance there may be bodies, which 
as they may be diverfly confidered, feem to 
have a title to more than one form, and upon 
that {core may puzzle the fchools about the 
affignation of their forms. When, for inftance, 
I have (though not without fome difficulty) 
reduced lead per fe into a body like that, which 
chymifts call vétrum Saturni, and which they 
make by the addition of flints fand ; and it is 
not eafy to determine, whether this fhall be 
one of thofe kind of bodies, that are called me- 
tals, and in our inftance is only difguifed, or 
belongs to that other kind of bodies we call 
glafs ; for it feems to have the properties of 
both. For, like lead, it is very ponderous, and 
diffoluble in aqua fortis and fpirit of vinegar, 
which diffolve not common glafs ; it affordsa 
very fweet folution, as lead is wont to do ; and, 
which is more, it may without addition by 
bare heat be quickly reduced in great part 
into true and malleable lead. On the other 
fide, it is a body fufible, tranfparent, and 
brittle, which are the three grand properties 
of glafs; befides which, I have obferved in it 
fome others, that will be more properly taken 
notice of elfewhere. So likewife when mifle- 
toe grows (as I have fometimes feen it) to a 
very great bignefs on a hazle, which (you 
know) is but a very {mall tree; or when an 
apricock or peach is inoculated, and profpers 
upon the bough of a plumb-tree, the reft of 
whofe branches bear plumbs as they did be- 
fore, (to which I might add fome inftances of 
trees, that I have feen to bear more kinds of 
fruit ;) and when red or blue amel is made, 
which confifts of calcined tin, which they call 
putty, and of the fale and fand (or fufible 
ftones) whereof the glaffmen make what they 
call their fritta, and of fome burnt copper, or 
fome other metalline pigment, moft, if not 
all, of which fo differing ingredients may per- 
chance be re-obtained out of the amel, which 
has divers properties of the refpective bodies 
it confifts of, and yet wants others of them ; 
if, I fay, fuch examples as thefe; to which I 
could add feveral others, were propofed, it 
would perhaps fomewhat perplex the {chool- 
men, to accommodate them fairly to the vul- 
gar doétrine of forms, at whofe framing pro- 
bably fuch inftances were not dreamed of. 

Il. Ir is not eafy to decide the noblenefS of 
forms. 
Tus point alfo has been partly handled 
already, which will make it the lefs needful to 
infift long upon it; and indeed, befides that 
noblenefs is rather a civil or political than a 
phyfical qualification, itis oftentimes difficult 
enough to determine even in this fenfe of no- 
blenefs, which of the two forms is the moft 
noble. Of this difficulty we have already elfe- 
where given fome examples, to which we may 
add, befides the Jately mentioned inftance of 
the glafs of lead, that of antimony made per /e ; 


crude antimony being fitter for feveral pur- 
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pofes both mechanical and medical, than the vi- 
trified calx; and this again being better for 
divers other ufes, than that, which has not been 
freed from its more fugitive parts. 

Ir feems it was difputable among the an- 
cients, whether or no their electrum (which 
learned men tell us was a compofition of gold 
and filver) was a nobler thing than either of 
thofe metals. And it may be queftioned; whe- 
ther, when chymifts have made a precipitate of 
gold and mercury, the produced ‘powder be a 
nobler thing than the gold alone. For chy- 
mifts think it worth while to put themfelves 
to much trouble and fome charge to bring gold, 
by the addition of mercury, to this new itate,; 
and therefore if a fpagyrical phyfician were 
judge, he would think, that in juch a medicine 
the gold 1s improved by the change: but if a 
goldfmith were to be judge, he would con- 
clude, that gold being the nobleft of metals, an 
alloy muft needsimbafe it; and he would take 
the pains, by melting it with borax or fome 
other additament, to free the gold from the 
quickfilver, and reftore it to its priftine form. 

It may alfo be difputed, whether, though in 
living creatures the ultimate form be wont to 
be more noble than its previous harbinger, it 
may not be fometimes otherwife in bodies in- 
animate, as well as in the productions of art. 
I will not urge for an example to this purpofe, 
that when cornis ground in ahorfe-mill, though 
the whole aggregate confifting of the horte, 
the wheels, grindftones, and other parts of 
the mill, be looked upon but as one engine in 
reference to the ufe of the whole, which 1s 
comminution of grain; yet thehorfe, though 
contained in the mull; and looked on asa part 
of it, is of a much nobler nature thanthe engine, 
to whofe effects it co-operates. This example, 
I fay, and others of the like kind, (asthat of 
a tam{pit-dog, included in a wheel, to make 
3t go round) I fhal] not prefs, but rather give 
this for an inftance, that when an artificer, who 
makes filver fodder, adds to the filver a certain 
proportion (which I have elfewhere {pecified) 
of brafs or copper, and melts them together, 
though he thereby obtains a mixture, of good 
and frequent ufe for joining together the pieces 
of brafs and. filver inftruments, and ftopping 
holes and cracks in them ; yet it may be much 
queftioned, whether this brittle fubftance bé 
not lefs noble than the filver alone was. And 
when a plant, that grows by fome petrifying 
fpring, by imbibing that water is at length turn- 
ed into a ftone, though the rarity of fuch things 
makes men prize them; yet it may well be 
queftioned, whether the fupervenient form be 
not lefs noble than that, which the plant had 
before. 

III. In divers bodies the form is attributed 
upon the account of fome one eminent proper- 
ty or ule; which, if it be prefent and continue, 
though many other things fupervene or chance 
to be wanting, the matter is neverthelefs looked 
upon as retaining its form, and is wont to be 
allowed its ufual denomination. 

An example of this we may be furnifhed with 
by our lately mentioned inftance of vitrum an- 
igmonii: for the account, upon which we take 
~~ Vox, IL. 


a body to be a glafs, being chiefly fufiblenefs and 
tranfparency, this antimonial preparation, by 
virtue of thofe qualities, paffes without f{cruple 
tor glafs, and would in effect be taken for yel- 
low or red gilafs; (according as it happens to 
have more or lefs of tincture) by an indifferent 
fpectator, who were afked what it is. And yet 
this fubftance is not only by its folubility, un- 
fixednefs, and difpofition to afford a regulusy 
very differing from common glafs, but retaing 
fo much of an antimonial nature and properties, 
as to be vomitive and purgative, as well as crocus 
metallorum, It can {carce be unknown to chy- 
mifts, that there is a vaft difference between 
thofe liquors, that are expreffed out of olives, 
almonds, and other unétuous vegetables, and 
thofe fine effential oils, as they call then, which 
are drawn by the help of water in limbecks; 
and even of thefe, fome are wont to fwim upon 
water, as oil of anifeeds or nutmegs; others 
to fubfide, as the oilof cloves and cinnamon, &¥e; 
well drawn 3 and all thefe effential oils are ve 
ry differing from the oil of guaiacum or of box, 
and other empyreumatical oils, that are diftilled 
in retorts by the violence of the fire; and thefe 
do as much differ from expreffed oils as from 
eflential ones: and yet ail thefe fo differing 
liquors are reckoned among oils, becaufe they 
agreein this, that they are fluid bodies, un€tuous 
to the touch, and mingle not with water. And 
fo although fome forts of falts be very fugitive, 
(as the volarile falts of hartfhorn, urine, ec.) 
others very fixed (as that drawn from the calx 
of tartar, and from the afhes of wormwood ; 
afh, celandine, and other plants;) and though 
fome faline liquors, as vinegar and juice of le- 
mons, are acid, and diffolve pearl, coral, &c. 
which lixiviate falts, whofe tafte is fiery, will 
precipitate what the others have diffolved; yet 
all thefe are numbred among falts, becaufe 
they agree in the accounts upon which we allow 
bodies that denomination; namely, their being 
very fapid, and readily diffoluble in water. Ex- 
amples to the fame purpofe with the foregoing 
I could give you in flame, {fmoke, glafs, coal, 
and divers other forts of bodies. And indeed 
by reafon of the unfettled notion and almoft 
arbitrary ufe of the word, form, I have ob- 
ferved it to be fo uncertainly applied to the 
conftituting of the diftinét claffes or kinds of 
bodies, that Ihave doubted, whether divers of 
thofe forms, by which fuch kindsare conftituted, 
be not a kind of metaphyfical conceptions, by 
virtue of which, bodies very differing in na- 
ture are comprized in the fame denomination, 
becaufe they agree in a fitnefs for fome ufe, or 
in fome other thing, that is common to them all: 
as whether a bullet be falver, or brafs, or 
Jead, orcork, if it fwing at the end of a ftring, 
it is enough to make it a pendulum; and whe- 
ther a burned body be chalk, or rag-ftone 
(whieh is very hard and coarfe) or alabafter, 
which is a foft and fine ftone, or an oytfter- 
fhell, or a cockle-fhell, ora piece of coral; yet 
if it have been calcined to whitenefs, 1t is lime, 
rather than fuch true phyfical forms, as are faid 
to make the bodies, that have forms of the fame 
denomination, to be of the fame fpecifick na- 
ture. However, thefe forms feem to be very 
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generital things, and more fuch than is com- 

monly heeded. And I have alfo fometimes 

‘ueftioned, whether fome of thofe things, upon 

whofe {core men conftitute bodies in this or 
that fpecies or claffis, be fo properly the true 
and intrinfick forms of thofe bodies, as certain 
{tates of matter, wherein bodies very differing 
ih nature may agree, As water, wine, and I 
know not how manyother differing liquors, may 
each of them apart be made, by congelation, to 
pafs into that fort of body we call ice. And 
not only the tallow and greafe ofanimals, and 
the expreffed oils and fpirits of fermented ve- 
getables, (fome whereof differ exceedingly 
among themfelves) but alfo (as I have tried) 
divers mineral and even metallineconeretes may 
be made, (fome of thém without deftru&ion of 
their nature) to pafg into that claffis of body 
we call flame. 

IV. By reafon of the conjunétion or con- 
nexionof the parts; that make upa totum, (or at 
leaft an agoregate of bodies, that fér their con- 
nexion are looked upon as fuch) it will often 
happen, that feveral things will be performed 
by the jointor concurrent action of thefe united 
(or coherent) parts. 

Tues kinds of operations are of kin to 
thofe mentioned by the fchoolmen; when they 
tell us, that fome things are done by divers a- 
cents adtione communi: as when a man difputes 
vivd voce fyllogiftically, the rational foul, which. 
dictates the words, and the vocal organs, that 
pronounce them, are aéfione communi the effici- 
ents of the pronounced fyllogifm. But to give 
an inftance nearer to our purpofe; when a bullet 
is let fall upon a level pavement, though it 
touches the body it falls on but in a very {mall 
part of its fuperficies, (geometricians having 
demonftrated, that a perfect {phere can touch 
a perfect plane but in one point;) yet the plane 
receives the action of the gravity of the whole 
body; thofe parts, that do not immediately 
come to touch it, ftriking it neverthelefs by the 
intervention of thofe that do. ' And fo likewife 
in a boat, the Jimbs and clothes of a mian, that 
ftands upon the deck, and all the parts of a 
watch, if he carry one in his pocket, gravitate 
concurrently on the veffel, though only the 


upon it, and the wheels and other parts of the 
watch may be moving at the fame time very 
differing ways. Now in organical bodies, and 
divers others both natural and faétitious, thofe 
things, that are performed by the parts as ina 
{tate of conjunction, and as it were confpiring, 
or (if you will have it fo expreffed) acfione 
communi (which action may fometimes be fuc- 
Geffive) are oftentimes afcribed to the form: 
as in a watch, moft of the chief of the phzeno- 
mena do fo depend upon the concurrent action 
of the feveral parts, that few of them can be 
out of order, bat that they will hinder thofe 
pheenotnena to be-at all, or at leaft to be well 
and regularly produced, 

V. We may yet ina found fenfe admit, that 
in fome bodies there may be fubordinate forms. 

Wuar I mean by a found fenfe in this pro- 
pofition may be clearly collected from feveral 
paffazes of the paft and remaining parts of 


this difcourfe, where we carefully exclude thofe 
fenfes, in which we do not allow the received 
doétrine of fubordinate forms, Wherefore 
having met with a couple of plaufible objec- 
tidns, ftarted fincethedeath of Sennertus, againft 
the admitting them at all, we fhall here briefly 
examine them, not only to make them appear 
not to be cogent, but becaufe fome of our an- 
{wers may ferve for reafons, why we admit the 
forms difputed of. 

Tue firft argument we are to confider is, 
that a body can have but one form, being but 
one body. 7 

But though to this I might frame an an- 
{wer from the loofe and indeterminate fignifi- 
cation of the word form, yet it may be directly 
replied, that though a body can have but one 
total and adequate form, yet nothing hinders 
but that its parts may have their partial forms 
fuberdinate to that: as the fteel-fpring and the 
brafs-wheels of a watch may retain their di- 
ftin¢ét metalline forms, though the watch they 
compofe be but one. And it is not wholly to 
be pretermitted on this occafion, that among 
the {choolmen themfelves there has long been 
aconfiderable party, who afferted with many 
of the ancients, that in compounded bodies the 
elements retained their refpective forms, not- 
withftanding the new form, that belanged to 
the mixed body as fuch. 
| Seconpty, Itis objected againft the fuper- 
vening of a higher form, that a body being al- 
ready complete in its own kind by its own form, 
no other form can accrue to it, without mak- 
ing that, which they call Ens per accidens. 
- To thisI anfwer, that the notion of an Ens 
per accidens belongs rather to metaphyficks 
than natural philofophy ; and in what its effence 
confifts, 1s {till fo hotly difputed among the mo- 
derns, that till the bufinefs be agreed on, or 
at leaft more clearly ftated, an argument drawn 
from thence will not much prefs us. And in- 
deed when I confider, that the fchools them- 
felves are fain to allow the foul and the body, 
that is, an immaterial fubftance and a corpo- 
real, to make up a man, who according to 
them is unum per fe, and not per accidens, and 
that the fame {chools fcruple not to teach, that 
the rational foul, which is a fubftance, and the 
underftanding and will, which are faid to be 
its faculties, and fo its accidents, to make 
unum per fe; I cannot but think, that, by a pa- 
rity of reafon, that name, predicate, or quali- 
fication, may well be taken in as large a fenfe, 
as isrequifite for our purpofe. And indeed if 
the parts of a body, whether merely natural or 
factitious, be by their union or conjunction 
brought to become the principle of a property 
or operation, which belongs to neither of them 
fingle; I fee not, why fuch a body may not 
pafs for unum per fe, as well as divers bodies, 
that are wont to be looked upon under that 
notion. But to proceed to our further anfwer, 
not here to urge, that a whole fect of the Peri- 
pateticks themfelves maintained (as we newly 
noted) the forms of the elements to remain in 
the mixed body, which notwithftanding they 
hold to be very confiftent with the unity or 
onenefs of that compounded body, it may be 
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anfwered further, that though a body by its 
own form be complete in its own kind, yet 
it may be fuch, as to be capable of being ad- 
vanced to a nobler ftate by an acceffion, that 
fhall not ruin its former nature, but enable 
it to cooperate to nobler actions than its for- 
mer could reach to, As when a fpring 1s 
made a part.of a watch, it does thereby, with- 
out lofing the nature of a{pring, mainly con- 
tribute to the nobleft phzeenomena of focurious 
an engine ; and the ingredients of gun-pow- 
der, by the fuperinduction of the form or new 
contexture they acquire by being compounded 
into that concrete, are each of them enobled 
to cooperate to the performance of things far 
exceeding the utmoft it could do before. Nor 
will it follow from this fuperinduétion of forms, 
that there may be a form of a form as well 
as of matter, but only that to a body, that 
has already a form, an ulterior form may fuper- 
vene, wherein we fee no abfurdity.. But of this 
point more elfewhere ; only in this place it will 
not be amifs to take notice, that in our propo- 
fition we thought fit to imploy the words, 


fome bodies, and, may be, becaufe that though - 


in living creatures we may often meet with 
{ubordinate forms either properly or lefs im- 
properly fo called, yet that in bodies inanimate 
this happens not fo often, you will be induced 
to think by what you will find faid upon the 
Jaft propofition of this difcourfe. : 

VI. ‘Tue fupervening of the new form 1s 
often but accidental to the preexiftent form, 
and (then) does not at all deftroy its nature, but 
modify its operations. 

For illuftration fake, let us confider a needle, 
that is not yet touched by a loadftone: this 
needle has its own form as a piece of fteel, as 
well as its figuration as a needle; but when af- 
terwards it comes to be excited by the load- 
{tone, there are then new and wonderful pro- 
perties fuperinduced, and this needle is able 
to point regularly north and fouth, and attract 
other needles, and communicate a_verticity 
to them, and is fit for mu¢h nobler ufes than 
it was. before. And this new modification 
does fo regulate its motions, that whereas be- 
fore it was indifferent, if it were nicely poifed, 
to reft at eaft and weft, or at any other 
point of the compafs, it is now determined to 
keep moving tillit points north and fouth, andto 
reft in that pofition. And yet by drawing 
this magnetick needle after a certain manner 
upon the pole of a vigorous load{tone, you may 
in a trice deprive it of all its acceffional facul- 
ties ; notwithftanding which, it will remain as 
true a fteel-needle as it was at firft. | 

- Anp perhaps we fhall need to add but a 
little reflection on the formerly mentioned in- 
ftance of the fpring of a watch, to declare in- 
telligibly what it is, that the ftructure or modi!- 
fication, whence the forma totius according to 
us refults, does to a body endowed already with 
its own form. For as the fpring, though it 
retain its own nature, and atts according to it, 
yet by the contrivance ofthe watch, it is not 
only fo pent in, that it cannot fly out to its full 
extent as elfe it would, but by the fame con- 
trivance has its inceffant endeavour to ftretch 


it felf fo moderated and managed by the wheels 
and balance, that it mainly concurs to fet all 
the other parts a moving, and perform what 
is done by a watch as fuch: fo in natural bo- 
dies, that which is performed by the fuperven- 
ing ofa higher and total form is, .that by vir- 
tue of the connection and ftru€ture of the parts 
introduced with this new form, the action of 
the particular parts, though they retain their 
own partial forms, and act as far-as they cans 
according to them, is fo maftered or other- 
wife modified, that they are brought to con- 
cur to thofe things, that are done by the whole 
body as one agent, and become ‘fubfervient to 
the operations, that are proper to the body in 
its new and ultimate capacity. So when a 
piece :of lead is without addition vitrified by 


the meer action of the fire, this happens to ‘the . 


body upon its acquiring the form of glafs ; 
that whereas before the metalline particles were 
fo inconveniently fituated, and pérhaps fhaped, 
that they denied paffage to the beams of hght, 
and by reafon of their contexture compoted a 
body, that was very flexible, they become now 
to be fo ranged and otherwile altered, that-they 
freely admit the light to traverfe them, but 
admit not of being freely bent as before. And 
when falt-petre, by the addition of a {mall pro- 
portion of brimftone and coal, is made into 
gun-powder, this accrues to it from its acquired 
modification, that ifa little fire fall on it; it 
will not, as before, leifurely confume, and leave 
behind it aconfiderable portion of the whole 
body (perhaps a third part or more) in the form 
of a fixed or alkalizate falt, but will fly away 
all at once, and leave little or nothing behind 
iC. 

VII. Besrpes the fpecifick actions of a bo- 
dy, that harbours fubordinate forms, there may 
be divers others, wherein fome of the parts or 
ingredients may act according to their particu- 
lar and priftine nature. 

Tus might be well enough gathered from 
what we lately delivered, when we fhewed, that 
the total and {pecifick form has not fuch a 
dominion over the partial and fubordinate ones, 
as the patrons of thefe forms have tmagined. 
For though, by virtue of the modification of the 
whole, the operations of the parts or ingredi- 
ents are fo compounded and guided, and - in 
fome cafes as it were overruled, as to concur 
to thofe operations that belonged to the fo 
tum as fuch, and are requifite to be perform- 
ed aéctione communi, yet in other refpects, 
and as to other purpofes, as it is not necefla- 
ry that fuch bodies as we fpeak of fhould 
have their parts intirely under the dominion 
of the ultimate form, (that is, fubfervient only 
to the operations and ufes of the fotum, as 
fuch ;) fo thofe parts may in fuch cafes act ac- 
cording to their diftinét and particular quali- 
fications. ‘This anfwer, I fay, may be deduce 
ed from what has been above delivered; but 
I chufe rather to clear the matter by two or 
three particular inftances, which may fhew, that 
the fame may happen to feveral bodies, that isma- 
nifeft ina watch, where, though the form of the 
engine do in many things make the {pring 
and-other parts coneur to perform the opera- 
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tidns proper to fuch an engine, yet the wheels 
may look bright and yellow, the fpring may 
move a magnetick needle freely placed, and 
other parts may do other things, not by virtue 
of the form of the watch, but by virtue of their 
own qualities, An example to this purpofe 
may be afforded, by what I remember I have 
riot long fince mentioned concerning gun-pow- 
der, ‘To which I fhall now add, that whereas 
in pills and divers other medicines made up of 
feveral ingredients, the compofitum has, if the 
phyfician do his part well, fome refulting vir- 
tues diftinét from thofe of the ingredients, and 
belonging to the compofitum as fuch; it may 
oftentimes happen, that notwithftanding the 
emergent form of the compounded medicine, 
{ome particular ingredient may not only retain 
its former nature, but fo retain it, that the 
compofitum is endowed with that quality only 
upon the fcore of that ingredient. This Ihave 
divers times obferved in certain pills, wherein 
good ambergreafe, being mingled with fome 
purgative ingredients, retained its own grate- 
ful {fmell, and communicated it to the whole 
mafs, whereof the pills are made: and the 
moft fort of purging pills in our apothecaries 
fhops tafte ftrong of the aloes, whatever the 
other ingredients be, And a further inftance 
(and that a confiderable one) we may take 
from treacle, that hath not been too long kept. 
For though it be acknowledged, that opium 
works by a fpecifick, and, as they call it, occult 
quality, and though it be in (Venice) treacle 
blended with above threefcore other ingredi- 
ents, moft of which enter that famous compo- 
fition in far sreater quantity than does the opium; 
yet in fpite of the forma compofiti, which fo 
elaborate a mixture produces, and to which 
fuch great peculiar virtues are afcribed by 
Peripatetick as well as other phyficians, yet it 
is noted by many, that before treacle grows 
old, it manifeftly derives an opiate quality from 
the little opium admitted in it, and upon that 
accountis a potentremedy in fluxes, and divers 
other diftempers, where quieting medicines 
are proper. Ano lefs evident example to our 
purpofe we have in the precipitate of gold and 
mercury, made byheat alone. For though by 
virtue of the union of the ingredients the re- 
fulting powder may have divers qualities, as 
particularly, ared colour, which neither the 
gold nor the quickfilver had apart ; yet the fa- 
livating faculty, which this precipitate ufually, 
though not always, exercifes, though it be 
reckoned among occult qualities, as not having 
by any béen deduced from the firft or fecond, 
yet it belongs to this medicine barely upon the 
account of the mercurial ingredient: the gald, 
without that, having no fuch faculty, and mer- 
cury alone without gold being fufficient (by, 
more ways than one of application) to caufe a 
flux of {pittle. f 

VIII. In divers bodies, that which is called 
or looked upon as the fpecifick form, is often 
not fo much as the prefiding, but only the emi- 
nenteft. 

To make out this, we may take notice of the 
following particulars. 1. We obferved above, 
that the word form has not a fettled and deter- 
) 2 


minate fignification, but is irnployed arbitrarily 
enough; fo that divers bodies, to whom parti- 
cular forms are ufed to be affigned, deferve not 
tnat privilege better than many ottiers, in 
which (perhaps for want of men’s having par- 
ticularly confidered them,) they are not wont 
to confider any peculiar and diftinét form; 
2dly, We have alfo elfewhere fhown, that the 
forms of inanimate bodies (which we here 
{peak of) are wont to be but refpective things, 
refulting from the co-extftence ef fuchcorpufcles 
or parts after fucl a determinate manner. 
gdly, It may likewife be remembred, what we 
have already noted, that it is ufually from fome 
particular refpect, or for a fitnefs to fome parti- 
cular ufe, that men afcribe this or that form 
to this or that body: as we exemplified in 
oils, falt, 9c. as well as in watches, burning- 
alaffes, and the hke. 4thly, To thefe things 
it will be agreeable, that the nature and fabrick 
of a body may be fuch, that it may have a ma- 
nifold ftru€ture (if [may fo fpeak) anfwerable 


to more than one of thofe refpects, on whofe 


{core bodies are denominated, or may be fit 
for more than one of thofe ufes; an aptitude 
for which, when it is found fingle in another 
body, is fufficient to make it be referred to 
this or that diftin¢ét lind or clafflis of things 
corporeal. I cannot in few words exprefs this 
notion more clearly, and therefore fhall illuftrate 
it by the example of antimonial glafs: for one, 
that would make beads or microfcopes with it, 
would readily find in it fufiblenefs and tranf= 
parency; which, when they are found in com- 
mon glafs or vitrum Saturni, are enough to re- 
fer them tothat fore of bodies, that are com- 
prehended under the name of slafs. But be- 
fides this combination, or (if many convene) 
this conjugation of qualities, or (to exprefs it 
in one word) befides this modification, the body 
we {peak of has another, upon whofe account 
it is yet to work upwards and downwards ina 
human body; upon which fcore, as the artificer 
confiders it only as glafs, fo the chymift and 
phyfician look upon it as a medicine. sthly, 
Nor is it neceffary, that thefe conjugations of 
qualities, or (thefe) modifications, fhould have 
a ftri€t dependency upon one another; as for 
inftance, the emetick and cathartick properties 
of the antimonial glafs belong not to it as glafs, 
or (if you pleafe) do not flow immediately 
from the form it hath of glafs; for neither has 
common glafs, nor (that we know of) glafs of 
lead any fuch properties, nor is it neceflary, 
that ifthis very portion of matter had not the 
form of glafs, it fhould want or lofe thefe pro- 
perties. For the calx of antimony, before its 
vitrification, had them; and you may even with- 
out addition obtain from this glafs a regulus, 
that is not, like glafs, tranfparent, but looks 
like a metalline body, under which form it 
may yet preferve the virtues of the calcined 
antimony, O6thly, To thefe things it will alfo 
be congruous, that fince, as was faid above, 
the noblenefs or ignoblenefs of forms is not 
eafy to be decided, and is wontto be meafured 
by men, by the greater or leffer ufe, that the 
eftimated body affords them, one man may 
in the fame body look upon one kind of mo. 
. dification, 
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dification, and another upon a quite differing 
one as the higheft form of that body. As in 
the lately mentioned example of the melted 
calx of antimony, an artificer may think its 
nobleft form to be that of glafs, and a chy- 
mift or a phyfician that of antimony. And fo 
if an ordinary watch, that fhows only the hours 
and their quarters, being hung at a ftring, were 
made to {wing as a pendulum, to an aftrono- 
mer or fome other, that were to make nice ob- 
iervations, it would be moft ufeful in the capa- 
city of a pendulum, becaufe, as that, it may 
divide a minute into feconds, and a fecond it 
felf into half or fourth parts: but for other men, 
who, though they need an inftrumentto meafure 
time, need not fuch minute fubdivifions of it, 
the little engine we fpeak of will be much 
more ufeful and confiderable in the capacity of 
a watch than of a pendulum, thly, From all 
which particulars it will be reafonable to col- 
lect, that it may often happen in inanimate 
bodies, whether confeffedly natural, or fuch 
as are called factitious, that that, which is looked 
upon as the ultimate, or at leaft the chief form, 
is not the prefiding, but only the eminentett: 
by which I mean, not fimply the nobleft (for 
that, were hard to determine, and according to 
men’s eftimates would not be always true) but 
that, which in that body is at leaft for the time 
the moft confidered ; or, if that expreffion will 
pleafe better, we may fay, that fometimes the 
moft regarded form is not fo much the predo- 
minating as the denominating form, 

IX. Tue lately mentioned forms feem to be 
rather concurrent than fubordinate. 

Tus, as I was faying, follows well enough 
from, what has been frefhly difcourfed. For 
if a body may have divers fuch conjugations of 
accidents or modifications, as may intitle it in 
differing refpects to differing forms, and that 
form, which is confidered as the eminenteft be 
not a prefiding form, nor fo much as always 
the nobleft; what will remain, but that thefe 
forms (for I have granted above, that fome bo- 
dies may have fubordinate ones) that happen 
to coexift in the fame body, be more fitly termed 
concurrent or coincident than fubordinate ? 

Anp indeed though I cannot now ftay to 
examine, how far what I fhall fay may be ap- 
plied to bodies in general, I confefs that, as to 
inanimate bodies, this dominion and fubjedtion, 
that isimagined between forms, feems to me; at 
Jeaft in many cafes, neither well eftablifhed, nor 
eafy to be well explicated. And I doubt; that 
fometimes we miftake names for things ; and 
becaufe when a body by the action of proper 
agents obtains fuch a modification, as fits it for 
fuch and fuch actions and ufes, we are wont to 
call it by fuch a name, and attribute a form to 
it, weare prone to conclude, that the faculties 
and qualifications it enjoys, and the things ic is 
able to perform, are due to this form we have 
afiened it; as if this form were fome diftinct 
and operative fubftance, that were put into the 
body as a boy into a pageant, and did really 
begin, and guide, and overrule the motions 
and actions of the compofitum, Whereas indeed 
what we call the form, if it be not fometimes 
little more than one of thofe airy things, that 

VoL. II. 


{chools call an external denomination; feems 
oftentimes to be rather a metaphyfical concep- 
tion in our mind than a phyfical agent, that 
performs all things in the body it is afcribed 
to: As when aconveniently fHaped piece of 
fteel is, by having a due temiper given it, turn- 
ed into the {pring of a watch, not only the 
motions of the watch, though proceeding 
from this fpring, proceed not from the form 
of the iron (for a fpring made of another elafti- 
cal body, though it would not be fo conveni- 
ent, might fet a watch a moving) but, which 
1s heré the main obfervable, the {pringinefs it 


felf flows not immediately from the form (for 


{teel 1s not lefs fteel; when it is not fpringy than 
when it is) but from the mechanical and ad- 
ventitious texture, that is fuperinduced in the 
metal, and may be given it by feveral outward 
agents, as the fire, the hammer, &%c. And 
it 1s fo far from being evident; that in bodies 
inanimate and compounded the eminenteft and 
moft confidered form muft have a dominion 
over, and an efficacy in all operations and ac- 
tions of the compofitum, that even in bodies not 
{o compounded it is not always neceffary, that 
the f{pecifick form fhouid have fo much as a 
concurrent ftroke in what is performed: for 
external agents may introduce fuch qua- 
lities into the body we fpeak of, as, being 
once there, will fuffice for aétions and pro- 
duétions fuitable to theirown nature; whe- 
ther the form be active in affifting them or no. 
We fee, that boiling water taken off the fire 
will raife blifters on one’s hands, and drefs 
meat, and perform other things wont to be 
the effects of the fire, only by virtue of the ad- 
ventitious heat it has received; though, accord- 
ing to the Peripateticks, the form of water, 
which is an element naturally cold as well as 
moift, ought rather to oppofe than further the 
action of the preternatural heat. Another ex- 
ample to the fame purpofe may be given in 
the operations of a heated iron taken from the 
fire, (nay, though that be quite put out) to 
which divers other inftances might be added. 
I know it may be pretended in favour of the 
{chools, that it is the fire, that was got in, and 
yetremains inthe iron, that was the caufe of thefe 
effects. But befides that this fubterfuge would 
involve the makers in very perplexing difficul- 
ties, I will, to prevent the allegation, put a 
cafe, where it cannot be pretended, by fuppo- 
fing the iron to be heated not by the fire, but 
by forcible ftrokes between a hammer and an 
anvil, both of them actually cold. When a 
piece of filver is by being hammered, or drawn 
into wire, made to be a fpringy body, it will 
be able to act many things by that acquired 
elafticity, which do not at all flow from the 
form peculiar to the metal, For not only cop- 
per, fteel, and many other bodies may be 
made {fpringy too; but, if you heat it in the 
fire, the goldfmith will affure you, that ie is 
as true and as good filver as before, and yet 
it will ceafe to be a fpring. And fo when a 
{mith makes a file; by making in it many little 
impreffions acrofs one another, and afterwards 
hardning the fteel, by virtue of this rough- 
nefs; which is given it by externa] agents, it 
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acquires a durable afperity, ypon whofe ac- 
count it is qualified to perform many and con- 
fiderable things, whereto the form of the me- 
tal as fuch does not, that appears, concur. 
And though the hardnefs contribute to the ma- 
king a goad file, yet not only the iron was as 
true and perfect iron, before it became rough, 
as afterwards, but even that degree of hard- 
nefs, which qualifies our inftrument to be a 
good file, flows not immediately from the form 
of the metal, for that was-true iron, when it 
was foft, and its eminent degree of hardnefs 
was (as I frefhly intimated) given it by the 
temper it received from the fmith. I could 
eafily increafe the number of thefe inftances, if 
it were neceffary ; and I fhould -here add fome 
examples to fhew, that even ijn occult quali- 
ties, which are fo generally prefumed to flow 
from the fpecifick form of a body, it is not 
always neceflary, that this form fhould have 
any great intereft (or perhaps any at all) in 
the operations ; byt that the matter need but 
be duely excited, and difpofed by outward a- 
Scots, to be enabled to perform them : this, I 
lay. I fhould here make probable, were it not 
that fuch inftances do more properly belong 
to our notes about particular, and efpecially a- 
bout occult qualities, 


But that I may at length conclude this 
difcourfe, I fhall now in the clofe, asI have 
done in fome of the paffages of it, complain, 
that the uncertain fignification and ufe of the 
terms, wont to be imployed about the points 
I have been handling, are apt to occafion much 
darknefs and difficulty in our inquiries into 
the things themfelves ; and I am apt to think, 
that if the meaning of the words, form, life, 
foul, animal, vegetative, and fome few other 
terms were clearly defined and agreed on, a 
great part of the perplexing controverfies, that 
are agitated about fubordinate forms, and 
points relating ynto them, would appear to be 
difputes about words or terms. And I amnot 
fure, but that fome parts of the paffed dif- 
courfe would not be looked upon as of the 
fame kind too, not out of choice, but a ne- 
ceflity impofed upon me, by the nature af my 
defign, that J was drawn to meddle-with any 
controverfy, that I think may hereafter look 
Itke a verbal one; fo if I have not miffed my 
aim, I have both difcoyered fome errors and. 
deficiencies in the received doctrine I took upon 
me to confider, and contributed fomething to- 
wards the future eftablifhing.of a clearer, as 
well as truer theory about thefe matters. 
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A way of preferving Birbs taken out of the Ecc, and 
other {mall ForTus’s. 


Firft Printed in the Philofophical Tran/a&tions, N°. X11. p. 199: 
For Monday May 7. 1666. 


\HIS was imparted in a letter, as _fol- 
lows, The time of the year invites 
me to intimate to you, that among 

.the other ufes of the experiment, I long iince 
prefented the fociety of preferving whelps taken 
out of the dam’s womb, and other fatus’s, or 
parts.of them, in {pirit of wine; I remember 
I did, when I was folicitous to obferve the 
procefs of nature in the formation of a chick, 
open hen’s eggs, fome at fuch a day, and fome 
at other days after the beginning of the incu- 
bation ; and carefully taking out the embryos, 
embalmed each of them in a diftinct glafs 
(which is to be carefully ftopt) in fpirit of 
wine. Which]J did, that fo I might have them 
in readinefs to make on them, at any time, the 
obfervations I thought them capable of afford- 
ing ; and to let my friends at other feafons 
of the year fee, both the differing appearances 
of the chick at the third, fourth, feventh, four- 
teenth, or other days, after the eggs had been 
fat on, and (efpecially) fome particulars not 
obvious in chickens, that go about; as the 
hanging of the guts out of the abdomen, €&c. 
How long the tender embryo of the chick 
foon after the punéium faltens is difcovera- 
ble, and whilft the body feems but a lit- 
tle organized gelly, and fome while after 
that, will be this way preferved, without being 
too much fhriveled up, I was hindered by 
fome mifchances to fatisfy my felf : but when 
the foetus’s I took out, were fo perfectly formed, 
as they were wont to be about the feventh day, 
and after, they fo well retained their fhape and 
bulk, as to make me not repent of my curio- 
fity; and fome of thofe, which I did very 
early this fpring, I can yet fhew you. I know 
I have mentioned to. you an eafy application 
of what I, fome years fince, made pyblick 


enough ; but not finding it to ‘have been yet 
made by any other, and being perfuaded by 
experience, that it may be extended to cther 
foetus*s, which this feafon (the fpring) is time 
to make provifion of; I think the advertife- 
ment will not feem unfeafonable to fome of 
our friends ; though being now in hafte, and 
having in my thoughts divers particulars, re- 
Jating to this way of preferving birds taken out 
of the egg, and other fmall fcetus’s, I muft 
content myfelf to have mentioned that, which 
is effential, leaving divers other things, which 
a little practice may teach the curious, unmen- 
tioned. Notwithftanding which, I muft not 
omit thefe two circumftances; the one, that 
when the chick was grown big, before I took 
it out of the ege, I have (but not conftantly) 
mingled with the fpirit of wine, a little f{pirit 
of fal armoniac, made (as I have *elfewhere 
delivered) by the help of quick lime : which 
fpirit I choofe, becaufe, though it abounds in 
a falt not four, but urinous, yet I never obferv- 
ed it (how ftrong foever I made it) to coagu- 
late {pirit of wine. The other circumftance 
is, that I ufually found it convenient, to let 
the little animals I meant to embalm, lie for a 
little while in ordinary fpirit of wine, to wafh 
off the Joofer filth, that’ is wont to adhere to 
the chick, when taken out of the egg ; and 
then, having put either the fame kind of 
{fpirit or better upon the fame bird, I fuffered 
it to foak fome hours (perhaps fome days, prod 
ve nata) therein, that the liquor, having drawn 
as it were what tincture it could, the fcetus 
being, removed into more pure and well de. 
phlegmed fpirit of wine, might not difcolout 
it, but leave almoft as limpid, as before it 
Was put in, 


An Account of a new kind of Baroscopg, which may 
be called SraticaL; and of fome Advantages and 
Conveniences it hath above the MERCURIAL. 


Firft Printed in the PAilofophical Tranfattions, N°, XIV. p. 266. 
For Monday July, 2. 1666. 


_ not long ago, +I intimated to you, 

that my hafte would not permit me to 

give you an account of 3 fince your letters 
acquaint me, that you ftill defign. a communi- 
Catine to the curious as much mformation, as 


A S forthe new kind of barofcopes, which, 


* Tn the Ufefulnefs of Experimental Philoféphy. 
t See Namb, XL. p. 185. Phil. Tranfactions, 


may be; in reference te barofcopes ; I fhall 
venture to fend you fome account of what I 

did but name (in my former letter) to you. 
THovcu by a paffage, you may meet with 
in the 1gth and 2oth pages of my thermenie- 
trical experiments and thoughts, you may = 
tnat 
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that I did fome years ago think upon this new 
kind of barofcope ; yet the changes of the at- 
mofphere’s weight not happening to be then 
fuch, as I withed, and being unwilling to de- 
prive my felf of all other ufe of the exacteft 
balance*, that I (or perhaps any man) ever 
had, I confefs to you, that fucceffive avocations 
put this attempt for two or three years out of 
my thoughts ; till afterwards returning to a 
place, where 1 chanced to find two or three 
pair of fcales, I had left there, the fight of 
them brought it into my mind ; and though I 
were then unable to procure exacter, yet my 
defire to make the experiment fome amends 
for fo long a negleét put me upon confider- 
ing, that if 1 provided a glafs-bubble, more 
than ordinary large and light, even fuch ba- 
lances, as thofe, might in fome meafure perform, 
what I had tried with the ftrangely nice ones 
above-mentioned. 

I Causep then to be blown at the flame of 
a lamp, fome glafs-bubbles, as large, thin and 
light, as I could then procure.;-and chufing 
among them one, that feemed the leaft unfit 
for my turn, I counterpoifed it in a pair of 
fcales, that would lofe their equilibrium with 
about the goth part of a grain, and were fuf- 
pended ata frame. I placed both the balance 
and the frame by a good barofcope, from 
whence I might learn the prefent weight of 
the atmofphere. Then leaving thefe inftru- 
ments together ; though the fcales, being no 
nicer than I have expreffed, were not able to 
fhew me all the variations of the air’s weight, 
that appeared in the mercurial barofcope, yet 
they did what I expected, by fhewing me vari- 
ations no greater than altered the height of 
quick-filver half a quarter of an inch, and per- 
haps much fmaller, than thofe : nor did I doubt, 
that, if I had had either tender fcales, or the 
means of fupplying the experiment with con- 
venient accommodations, I fhould have dif- 
cerned far fmaller alterations of the weight 
of the air, fince [had the pleafure to fee the 
bubble fometimes in an zequilibrium with the 
counterpoife ; fometimes, when the atmo- 
fphere was high, preponderate fo manifeftly, 
that the fcales being gently ftirred, the cock 
would play altogether on that fide, at which 
the bubble was hung ; and at other times (when 
the air was heavier) that, which was at the firft 
but the counterpoife, would preponderate, and, 
upon the motion of the balance, make the cock 
vibrate altogether on its fide. And this would 
continue fometimes many days together, if-the 
air fo long retained the fame meafure of gra- 
vity ; and then (upon other changes) the bubble 
would regain an zquilibrium, or a preponde- 
rance : fo that I had oftentimes thé fatisfac- 
tion, by looking firft upon the ftatical baro- 
{cope (as for diftinétion’s fake it may be called) 
to foretel, whether in the mercurial barofcope 
the liquor were high or low. Which ob- 
fervations, though they hold as well in win- 
ter, and feveral times infummer (for I was 
often abfent during that feafon) as the {pring, 
yet the frequency of their viciffitudes (which 
pethaps was but accidental) made them 


more pleafant in the latter of thefe feafons. 

So that, the matter of fact having been 
made out by variety of repeated obfervations, 
and by fometimes comparing feveral of thofe 
new barofcopes together, I fhall add fome of 
thefe notes about this inftrument, which readily 
occur to my memory, referving the reft to 
another opportunity. 

Anp frit, if the ground, on which I went 
in framing this barofcope, be demanded, the 
anfwer in fhort may be: i. That though the 
olafs-bubble, and the glafs-counterpoife, at the 
time of their firft being weighed; be in the air, 
wherein they both are weighed, exactly of the 
fame weight; yet they are nothing near of the 
fanié bulk ; the bubble, by reafon of its capaci- 
ous cavity, (which contains nothing but air, or 
fomething that weighs lefs than air) being per- 
haps a Hundred or two hundred times (for I 
have not conveniency to meaftire them) bigger 
than the metalline counterpoife. 2. That ac- 
cording to a hydroftatical law, (which you 
know I have lately had occafion to make out) 
if two bodies of equal gravity, but unequal 
bulk, come to be weighed in another medium, 
they will be no longer equiponderant ; but if 
the new medium be heavier, the greater. body, 
as being lighter in fpecie, will lofe more of its 
weight, than the leffer and more compact ; but 
ifthe new medium be lighter than the firft, 
then the bigger body will out-weigh the leffer: 
and this difparity, arifing from the change of 
mediums, will be fo much the greater, by how 
much the greater inequality of bulk there 1s 
between the bodies formerly equiponderant. 
3. That laying thefe two together, I confidered, 
that it would be all one, as to the effect to be 
produced, whether the bodies were weighed 
in mediums of differing gravity, or in the fame 
medium, in cafe its (fpecifick) gravity were 
confiderably altered: and confequently, that 
fince it appeared by the barofcope, that the 
weight of the air was fometimes heavier and 
fometimes lighter, the alterations of-it, 1n poine 
of gravity, from the weight, it was of at firft 
counterpoifing of the bubble of it, would un- 
equally affect fo large and hollow a body, as 
the bubble, and fo fmall and denfe a one, as a 
metalline weight : and when the air, by an in- 
creafe of gravity,.fhould become a heavier me- 
dium than before, it would buoy up the glafs 
more than the counterpoife; and if it grew 
lighter than it was at firft, would fuffer the 
former to preponderate. (The illuftrations and 
proof can fcarce be added in few words; but 
if it be defired, I may, God permitting, fend 
you them at my next leifure.) And though our 
Enelifh air be about a thoufand times lighter 
than water, the difference in weight of fo little 
air, as is but equal in bulk to a bubble, feemed 
to give fmall hopes, that it would be fenfible 
upon a balance ; yet, by making the bubble 
very large and light, I fuppofed and found the 
event, I have already related. 

SeconDLy, The hermetically fealed glafs- 
bubble I employed, was of the bignefs of a 
fomewhat large orange, and weighed about 1 


drachm and ro grains. But Ithotight it very 
poffible, 


* The {cales here meant were before competent eye-witnefles made to turn manifeftly with the thoufandch part 


of a grain. 
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poffible, if I had been better furnifhed with 
conveniences (wherein.I afterwards found, I 
was net miftaken) to make among many,.:that 
might be expected to mifcarry, fome, that 
might be preferable to this, either for capacity 
or lightnefs, or both; efpecially if care be 
taken, that they be not fealed up, whilft they 
‘are too hot. For, though ‘one would think, 
that it were advantageous to rarify and drive 
out the air as much as Is poffible, becaufe in 
fuch fedled bubbles the air itfelf (as I have elfe- 
where fhewn) has a weight ; yet this advan- 
tage countervails not the inconvenience of be- 
ing obliged toincreafe the weight of the glafs, 
which, when it includes highly rarified air, if 
it be not fomewhat ftrong, will be broken 
by the preffure of the external air, as I have 
fufficiently tried.. 

Tuirp ty, | would have tried, whether 
the drynefs and moifture of the air would in 
any meafure have altered the weight of the 
“bubble, as well as the variation of gravity pro- 
duced in the atmofphere by other caufes ; 
but the extraordinarily conftant abfence of fogs 
kept me from making obfervations of this 
kind ; fave that one morning early, being told 
of a mift, I fent to fee (being my felf in bed) 
whether it made the air fo heavy as to buoy 
up the bubble; but did not learn, that that 
mift had any-fenfible operation on it. 

Four THLy, By reafon of the difficulties and 
cafualties, that may happen about the procur- 
ing and preferving fuch large and light bub- 
bles, as I have been Jately mentioning ; it may 
in fome cafes prove a convenience to be in- 
formed, that J have fometimes, inftead of one 
fufficiently large bubble, made ufe of two, that 
were f{maller. And though a fingle bubble 
of competent bignefs be much preferable, by 
reafon that a far lefs quantity and weight of 
giafs is requifite to comprife an equal capaci- 
ty, when the glafs is blown into a fingle bub- 
ble, than when it is divided into two; yer I 
found, that the imploying of two inftead of 
one, did not fo ill anfwer my expectations, 
but that they may for a need ferve the turn 
inftead of the other; than which they are 
more eafily to be procured, And if the ba- 
lance be ftrong enough to bear fo much glafs, 
without being injured, by imploying two or 
-a greater number of larger bubbles, the ef- 
‘feét may be more confpicuous, than if only 
‘a fingle bubble (though a very good one) 
‘were imployed. 

Tuis inftrument may be improved by di- 
vers accommodations. As 

First, There may be fitted to the anfa 
(or cheeks of the balance) an arch (of a circle) 
divided into 15 or 20 degrees, (fnore or lefs, 
according to the goodnefs of the balance) that 
the cock refting over againft thefe divifions, 
may readily and without calculation fhew the 
quantity of the angle, by which, when the 
{cales propend either way, the cock declines 
from the perpendicular, and the beam from 
its horizontal parallelifm. 

SECONDLY, Thofe, that will be fo curious, 
may, inftead of the ordinary counterpoife, (of 
brafs) imploy one of gold, or at leaft of lead, 

Vou, Ii. 


whereof the latter being of equal weight with 
brafs, is much lefs in bulk, and the former 
amounts not to half its bignefs. 

THIRDLY, Thefe parts.of the balance, that 
may be made of copper or brafs, without any 


prejudice to the exactnefs, will, by being made — 


of one of thofe metals, be lefs fubjeét than 
fteel, (which yet, if well hardened and polith- 
ed, may laft good a great while) to ruft with 
long ftanding. | 

Four THLY, Inftead of the fcales, the bub- 
ble may be hung at one end of the beam, and 
only a counterpoife to it at the other, that the 
beam may not be burthened with unneceffary 
weight. eg 

Firtuyiy, The whole inftrument, if placed 
ina fmall frame, like a fquare lanthorn with 


- giafs-windows, and a hole at the top for the — 


commerce of the internal and external air, 
will be more free from duft, and irregular 


-agitations ; to the latter of which, it will 


otherwife be fometimes incident. | 

SIXTALy,.This inftrument being accom- 
modated with a light wheel and an index 
(fuch as have been applied by the excellent 
Dr. Chriftopher Wren to open weather-glaffes, 
and by the ingenious Mr. Hook to barofcopes) 
may be made to fhew much more minute 
variations, than otherwife. 

SEVENTHLY, And the length of the beam, 
and exquifitenefs of the balance,-may eatfily, 
without any of the foregoing helps (and much 
more with them) make the inftrument far ex- 
acter, than any of thofe, I was reduced to 
imploy. And to thefe accommodations di- 
vers others may be fuggefted, by a farther 
confideration of the nature of the thing, and 
a longer practice. 

THovuGu in fome refpects this ftatical ba- 
rofcope be inferiour to the mercurial ; yet in 
others ic has its own adwantages and conve- 
niences above it. 

Anp, 1. It confirms ad oculum our former 
doétrine, that the falling or rifing of the mer- 


cury depends upon the varying weight of the _ 


atmofphere ; fince in this barofcope it cannot 
be pretended, that.a fuga vacui, or funiculus, 
is the caufe of the changes, we obferve. 2. 
It fhews, not .only that the air has weight, 
but a more confiderable one, than fome learned 
men, who will allow -me to have proved, it 
has fome weight, will admit; fince even the 
variation of weight in fo {mall a quantity of 
air, as is but equal in bulk to an orange, is 
manifeftly difcoverable upon fuch balances, as 
are none of the niceft. 3. This ftatical baro- 
{cope will oftentimes be more parable than 
the other: for many will find it more eafy 
to procure a good pair of gold-fcales, and 
a bubble or two, than a long cane fealed, a 
quantity of quick-filver,.and all the other 
requifites of the mercurial barofcope ; efpeci- 
ally if we comprife the trouble and fkill, 
that is requifite to free the deferted part of 
the tube from air. 4. And whereas the dif- 
ficulty of removing the mercurial inftrument 
has kept men from fo much as attempting 
to do it, even to neighbouring places; the ef- 
fential parts of the fcale-barofcope (for the 
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frame is none of them) may very eafily in 
a fttle room be carried, whither one will, 
without the hazard of being fpailed or wn- 
jurcd, 5. There is not in ftatical barofcopes, 
‘as in other, a danger of uncertainty, as to 
the goodnefs of the inftruments, by reafon, 
that in thofe the airis, in fome more, and 
in fome lefs perfectly excluded ; whereas in 
thofe, that confideration hasno place. (And 
by the way, I have fometimes, upon this ac- 
count, been able to difcover by our new ba- 
rofcope, that an efteemed mercurial one, to 
which I compared it, was not well freed from 
air.) 6. Itbeing, as I formesly intimated, ve- 
ry poflible to difcover hydroftatically, both 
the bignefs of the bubble, and the contents 
of the cavity, and the weight and dimenfions 
of the gljaffy fubftance (which together with 
the included air make up the bubble,) much 
‘may be difcovered by this inftrument, as to 
the weight of the air abfolute or refpective. 
For, when the quickfilver in the mercurial 
barofcope is either very high, or very low, 
or at a middle ftation between its greateft 
and leaft height, bringing the {cale-barometer 
to an exaét equilibrium, (with very minute 
divifions of a grain 3) you may, by watchfully 
obferving, when the mercury is rifen or fallen 
yuft an inch, ora fourth, or half an inch, &e. 
and putting in the like minute divifions of a 
grain to the lighter fcale, till you have again 
brought the balance to an exquifite.zequilibri- 
um ; you may, I fay, determine, what known 
weight in a ftatical barofcope anfwers fuch de- 
terminate altitudes of the afcending and de- 
{cending quickfilver in the mercurial, And 
if the balance be accommodated with a di- 
vided arch, or a wheel and index, thefe ob- 
fervations will affift you for the future to de- 
termine readily, by feeing the inclination of 
the cock or the degree marked by the index, 
what pollency the bubble hath, by the change 
of the atmofphere’s weight, acquired or loft. 
Some obfervations of this nature J watchful- 
ly made, fometimes putting ina 64°", fome- 
times a 32°, fometimes a 16t*, and fometimes 
heavier parts of a grain, to the lighter fcale. 
But one, that knew not, for what ufes thofe 
little papers were, coming to a.window, where 
my barofcepes ftood, fo unluckily fhook them 
out of the fcales, and confounded them, that 
he robbed me of the opportunity of making 
the nice obfervations I intended, though I 
had the fatisfaction of feeing, that they were 
to be made. 7. By this ftatical inftrument 
we may be affifted to compare the mercurial 
barofcopes of feveral places (though never fo 
diftant) and to make fome eftimates of the 
eravities of the air therein. As if, for inftance, 
I have found by obfervation, that:the bubble, 
I imploy, (and one may have divers bubbles 
of feveral fizes, that the one may- repair any 
mifchance, that, may happen to another) weigh- 


ed juft a drachm, when the mercurial cylin» 
der was at the height of 29% inches, (which 
in fome places I have found a moderate alti- 
tude;) and that che addition of the 16" 
part of a grain is requifite to keep the bubble 
in an equikbrium, when the mercury is rifen 
an 8°, or any determinate part of an inch, 
above the former ftation: when I come to 
another place, where there is a mercurial baro- 
meter, as well freed from air as mine (for that 
mutt be fuppofed) if taking out of my {cale 
inftrument, it appear to weigh precifely a 
drachm, and, the mercury in the barofcope 
there ftand at juft 29} inches, we may con- 
clude the gravity of the atmofphere not to 
be fenfibly unequal in both thofe two places, 
though very diftant, And though there be 
no barofcope there, yet if there be an addj- 
tional weight, as for inftance, the 16" part 
of a grain requifite to be added to the bub- 
ble, to bring the fcales to an equilibrium, it 
will appear, that the air at this fecond place 
is, at that time, fo much heavier, than the air 
of the former place was, when the mescury 
ftood at 29; inches. 

Bur in making fuch comparifons, we muft 
not forget to.confider the fituation of the feve- 
ral places, if we mean to make eftimates nos 


only of the weight of the atmofphere, but of 


the weight and denfity of the air. For, thaugh 
the fcales will thew (as has beep faid) whe- 
ther there be a difference of weight in the 
atmofphere at the two places; yet, if one of 
them be in avale or hottom, and the other 
on the top or fome elevated part of a hill, it is 
not to be expected, that the atmofphere in 
this latter place fhould gravitate as much, 4s 
the atmofphere in the former, on which 2 
longer pillar of air does lean or weigh. 

Anp the mention, I have made of the dif- 
fering fituation of places, puts me in mind 
of fomething, that may prove another ule of 
our ftatical barofcope, and which I had thoughts 
of making trial of, but was accidentally hin- 
dered from the opportunity of doing it ; name- 
ly, that by. exa¢tly poifing the bubble at the 
foot of a high fteeple or bill, and carrying 
it in its, clofe frame to the top, one may, by 
the weight réquifite to be added to counter- 
poife these, to bring the heam ta its horigontgl 
pofition, obferve the difference of the weight 
of the air at the bottom, and at the top ; and, 
in cafe the' hill be high enough, at fome in- 
termediate ftations. But how far this may 
affift men, to efbimate the abfolute or com- 
parative height of mountains, and other ele- 
vated places; and what other ufes, the in- 
ftrument may. be put to, when it is duly im- 
proved; and the cautions, that may be re- 
quifite in the feveral cafes, that fhall be pro- 
pofed, I muft leave to more leifiine, and fax- 
ther confideration. 


A New FRIGORIFICK EXPERIMENT, 


SHEWING 


How a confiderable degree of CoLD may be fuddenly 
produced without the help of Snow, Icx, FLAIL, 
WiNpb, or Nirre, and that at any time of the 


year, 
d 


Firft Printed in the Philo/ophical Tranfattions, N°. xv: p. 256: 
For Wednefday July 18, 1666. 


S for the experiment; you faw the 
A other day at my lodgings, though 
it belongs to fome papers about cold, 
that (you know) could not be publifhed, when 
the reft of the hiftory came forth, and there- 
fore was referved for the next edition of that 
book ; yet the weather having been of late ve- 
ry hot, and threatning to continue fo3 I pre- 
fume, that to give you here, in compliance 
with your curiofity, an account of the main and 
practical part of the experiment, may enable 
you to gratify not only the curious arhong 
your friends, but thofe of the delicate, that 
are content to purchafe a coolnefs of drinks 
ata fomewhat chargeable rate. 

You may remember, that the fpring before 
the laft, I fhewed you a particular account of 
away, wherein by a certain fubftance obtain- 
ed from fal armoniac, I could prefently pro- 
duce a confiderable degree of cold, and that 
with odd circumftances, without the help of 
{now, ice, nitre, &%c, But that experiment be- 
. Ing difficult and coftly enough, and defigned 
to afford men information, not accommoda- 
tions, I afterwards tried, what fome more cheap 
and facile mixtures of likely bodies with fal 
armoniac would do towards the production 
of cold, and afterwards I began toconfider, 
whether to that purpofe alone (for my firft 
experiment was defigned to exhibit other phe- 
nomena too) thofe mixtures might not with- 
out inconvenience be omitted. And I was much 
confirmed in my conjecture by an accident, 
which was cafually related to me by a very 
ingenious phyfician of my acquaintance, but 
not to be repeated to you in a few words, 
-though he complained, he knew not what 
to make of it. 

Ammons the feveral ways, by which I have 
made infrigidating mixtures with fal armoni- 
ac, the moft fimple and facile is this: take 
one pound of powdered fal armoniac and 
about three pints (or pounds) of water ; 
put the fale into the liquor, either all together, 
if your defign be to produce an intenfe, though 
but. a fhort coldnefs; or at two, three, or 
four feveral times, if you defire, that the pro- 
duced caldnefs fhould rather laft fomewhat 
Jonger than be fo great. Stir the powder 
in the liquor witha ftick. or whalebone, (or 
fome other thing, that will not be injured by 
the fretting brine, that will be made) to haften 


*In the Hiffory of Cold. 


the diffolution of the falt ; upoti the quick: 
nefs of which, depends very much the inteii- 
fity of the cold, that will enfue upon this ex: 
periment, For the clearing up whereof, | 
fhall annex the following particulars. 

1. THAT a confiderable degree of cold is 
really produced by this operation, is very evi< 
dent: Firft, to the touch ; Secondly, by this; 


that ifyou make the experiment (as for this 


reafon I fometimes chufe to do). in a glafs- 
body or a tankard, you may obferve, that, 
whilft the folution Z the falt is making, the 
outfide of the metalline veffel will, as high as 
the mixture reaches within, be bedewed (if I 
may fo {peak) with a multitude of little drops 
of water, as I have *elfewhere fhown, that it 
happens, wheh mixtures of {now and falt, be- 
ing put into glaffes or other veffels, the a- 
queous vapours, that fwim to and fro in the 
air, and chance to glide along the fides of - 
the veffels, are by the coldnefs thereof con- 
denfed into water. And in our armoniac fo- 
lution you may obferves that if you wipe off 
the dew from any particular part of the out- 
fide of the veffel, whilft the folution does yet 
vigoroufly go on, it will quickly collec freth 
dew, which may be fometimes copious enough 
to run down the fides of thé veffel. But third: 
ly, the beft and fureft way of finding out 
the coldnefs of our mixture is that, which 
Ifhewed you, by plunging into it a good 


fealed weather-glais furnifhed with tinéted fpi- 


rit of wine. ‘For, the ball of this being put 
into our frigorifick mixture, the crimfon li<. 
quor will nimbly enough defcend much low- 
er, than when it was kept in the open air, 
in common water, of the fame temper with 
that, wherein the fal armoniac was put to 
diffolve. And if you remove the glafs oue 
of the mixture into common water, the tin¢- 
ted fpirit will, (as you may remember it did) 
haftily enough re-afcend for a pretty while; 
according to the greater or leffer time, that 
4t continued in the armoniac folution. Ard 
this has fucceeded with me; when inftead of 
removing the mixture into common water, J 
removed it into water newly inipreghate 

with falt-petre. 

THe duration of the cold; produced’ By 
this experiment, upon feveral circuinttatices 
as, firft, upon the feafon of tHé year, atid 
prefent temperature of thé aii’; for’ inflith- 
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mer and hot weather the cold will fooner 
decay and expire. Secondly, upon the quan- 
tity of the falc and water: for, if both 
thefe be great, the effect will be as well more 
Jafting, as more confiderable. Thirdly, for 
aught I yet know, we may hereadd the good- 
nefs and fitnefs of the particular parcel ot falt, 
that is imployed: for though it be hard to 
difcern beforehand, which will be the more, 
and which the lefs proper ; yet fome trials 
have tempted me to fufpect, that there may 
be a confiderable difparity, as to their fitnefs 
to produce cold, betwixt parcels of falt, that 
are without fcruple looked upon as fal armo- 
niac; of which difference it were not perhaps 
very difficult to affign probable reafons from 
the nature of the ingredients of this compound 
concrete, and the ways of preparing it. But 
the duration of the cold may be conceived to 
depend alfo, fourthly, upon the way of put- 
ing the falt into the water; for, if. you caft 
it in all at once, the water will fooner acquire 
an intenfe degree of coldnefs, but it will alfo 
the fooner return to its former temper ; where- 
as, if you defire but an inferiour degree of 
quality, but that may laft longer, (which wul 
ufually be the moft convenient for the cool. 
ing of drinks,) then you may put in the fale 
by little and little. For, keeping a long wea- 
ther-glafs for a good while in our impregna- 
ted mixture, I often purpofely tried, that, when 
the tinéted liquor fubfided but flowly, or was 
at a ftand, by putting in, from time to time, 
2 or 3 fpoonfuls of frefh falt, and ftirring 
the water to quicken the diffolution, the fpi- 


‘ritof wine would begin again to defcend, if 


it were at a ftand, or rifing, or fubfide much 
more {wiftly than it did before. And tf you 
would lengthen the experiment, it may not 
be amifs, that part of the fal armoniac be 
but erofly beaten, that it may be the longer 
in diffolving, and confequently in cooling the 
water. Whilft there are dewy drops produ- 
ced ontheoutfide of the veffel, it is afign, that 
the cold within continues pretty ftrong ; for, 
when it ceafes, thefe drops efpecially in warm 
weather, will by degrees vanifh. Buta furer 
way of meafuring the duration of the cold, is, 
by removing from time to time the fealed 
weather-glafs out of the faline mixture into 
the fame common water, with part of which 
it was made. And though it be not eafy to 
determine any thing particularly about this 
matter, yet it may fomewhat affift you in 
your eftimates, to be informed, that I have 
in the fpring by a good weather-glafs found a 
fenfiblé adventitious cold, made by a pound 
of fal armonia¢é atthe utmoft, to laft about 
two or three hours. 

3, To cool drinks with this mixture, you 
may put them in thin glaffes, the thinner the 
better ; which (their orifices being ftopped, 
and ftill kept above the mixture) may be mov- 
ed to and froin it, and then be immediate- 
ly poured out to be drunk : though when the 
glafs, I-imployed, was conveniently fhaped, 
as like a fugar-loaf, or with along neck, I 
found it not amifs to drink it out of thar, 
without pouring it into any other ; which can 
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fcarce be done without Jeffening the coldiefs. 
The refrigeration, if the glafs-phial be conve- 
nient, is quickly performed: and if one have 
a mind to cool his hands, he may readily do 
ir, by’ applying them to the outfide of the vef- 
fel, that contains the refrigerating mixture; by 
whofe help, pieces of cryftal, or bullets for 
the cooling of the mouths or hands of thofe 
patients, to whom it may be allowed, may be 
potently cooled, and other fuch refrefhments 
may be eafily procured. 

4. How far fal armoniac, mingled with 
fand or earth, and not diffolved, but only 
moiftned with a littke water fprinkled on it, 
will keep bottles of wine or other liquors 
more cool, than the earth or that fand 
alone will do, I have not yet had , opportu- 
nity by fufficient trials fully to fatisfy my 
felf, and therefore refizn that inquiry to the 
curious, 

5. For the cooling of air, and liquors, to 
adjuft weather-claffes, to be able to do which, 
at all times of the year, was one of the chief 
aims, that made mé bethink my felf of this ex- 
periment; orto give a fmall quantity of. beer, 
€fc, a moderate degree of coolnefs, it will not 
be requifite, to imploy near fo much as a whole 
pound of fal armoniac at a time. For you may 
eafily obferve by a fealed weather-glafs, that a 
very few ounces, well powdered and nimbly 
diffolved in about four times the weight of 
water, will ferve well enough for many pur- 
pofes. 

6. Anp that you may the lefs fcruple at 
this, I fhall tell you, that even before and 
after midfummer, I have found the cold pro- 
ducible by our experiment to be confiderable, 
and ufeful for refrigerating of drinks, &c. but 
if the fal armoniac be of the fitteft fort, (for 
I intimated above, that I fufpected, it is not 
equally good) and if the feafon of the year 
do make no difadvantageous difference, the 
degree of cold, that may be produced by no 
more than one pound (if not by lefs) fal armo- 
niac, may within its own {phere of activity, 
be much more vehement, than, I prefume, 
you yet imagine, and may afford us excellent 
ftandards to adjuft fealed weather-glaffes by ; 
and for feveral other purpofes. For I re- 
member, that in the fpring, about the end of 
March, or beginning of April, I was able 
with one pound of fal-armoniac, and a re- 
quifite portion of water, to produce a degree 
of cold much greater, than was neceflary the 
preceding winter, to make it frofty weather 
abroad ; nay, I was able to produce ice in a 
{pace of time, almoft incredibly fhortr. To 
confirm which particulars, becaufe they will 
probably feem ftrange to you, I will here 
annex the tranfcript of an entry, that I find 
in a note-book of phenomena and fuccefs of 
one of thofe experiments, as I then tried it; 
though I fhould be afhamed to expofe to your 
perufal a thing fo rudely penned, if I did not 
hope, you would confider, that it was haftily 
written only for my own remembrance. And 
that you may not ftop at any thing in the 
immediately annext note, or the two that fol- 
low, it will be requifite to premife this ac- 
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count of the fealed thermofcope, (which was 
a good one) wherewith thefe obfervations were 
made; that the length of the cylindrical pipe 
was 16 inches; the ball, about the bignefs 
of a fomewhat large walnut, and the cavity 
of the pipe by guefs about an eighth or ninth 
part of an inch diameter. 

Tue firft experiment is thus regiftered. 
March the 27", in the fealed weather-glafs, 
when firft put into water, the tincted fpirit 
refted at 83 inches: being fuffered to ftay 
therea good while, and now and then flirred 
to and fro in the water, it defcended at length 
a little beneath 72 inches: then the fal armo- 
niac being put in, within about a quarter of an 
hour, or a little more, it defeended to 224 
inches, but before that time, in half a quarter 
of an hour it began manifeftly to freeze the va- 
pours and drops of water on the outfide of the 
glafs. And when the frigorifick power was 
arrived at the height, I feveral times found, 
that water, thinly placed on the outfide, whilft 
the mixture within was nimbly ftirred up and 
down, would freeze in a quarter of a minute, 
(by a minute watch.) At about 4 of an 
hour after the infrigidating body was put in, 
the thermofcope, that had been taken out a 
while before, and yet was rifen but to the low- 
eft freezing mark, being again put in the li- 
quor, fell an inch beneath the mark. At a- 
bout 2% hours from the firft folution of 
the falt I found the tincted liquor to bein the 
mid{t between the freezing marks, whereof 
the one was at 54 inches (at which height 
when the tincture refted, it would ufually be 
fome, though but a fmall froft abroad ;) and 
the other at 42 inches; which was the height, 
to which ftrong and durable frofts had reduced 
the liquor in the winter. At three hours after 
the beginning of the operation, I found not 
the crimfon-liquor higher than the upper freez- 
ing mark newly mentioned ; after which, it 
continued to rife very flowly for abdut an 
hour longer; beyond which time I had not 
occafion to obferve it. 

Tuus far the note-book ; wherein there is 
mention made of a circumftance of fome for- 
mer experiments of the like kind, which I re- 
member was very confpicuous in this newly 
recited. For, the frigorifick mixture having 
been made in a glafs-body (as they call it) 
with a large and flattifh bottom, a quantity 
of water, which I (purpofely) fpilc upon the 
table, was, by the operation of the mixture 
within the glafs, made to freeze, and that 
ftrongly enough, the bottom of the cucurbite 
to the table; that ftagnant liquor being turn- 
éd into folid ice, that continued a confidera- 
ble while unthawed away, and was in fome 
places about the thicknefs of a half-crown piece. 

ANOTHER obfervation, made the fame 
{pring, but lefs folemn, as meant chiefly to 
fhew the duration of cold ina high degree, 
is recorded in thefe terms: The firft time, the 
fealed weather-glafs was put in, before it touch- 
ed the common water, it ftood at 84, having 
been Jeft there a confiderable while, and once 
or twice agitated the water, the tincted h- 
quor funk but ro 73, or at furtheft, 73; then 
the frigorifick liquor being put into the water 
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with circumftances difadvantageous enough, in 
(about) half a quarter of an hour the tincted 
hiquor fell beneath 33 ; and the thermofcope 
being taken out, and then put in a-~aim, an 
hour after the water had been firft int: zidated, 
fubfided beneath 5 inches, and con.cquently 
within 4 of aninch of the mark of the ftrong- 
ly freezing Weather. 

7. WHEREAS the grand thing, thats like to 
keep this experiment from being as generally 
ufeful, as perhaps it will prove luciferous, 1s 
the dearnefs of fal armoniack, two things maj 
For 
firft, fal armoniac might be made much cheaper, 
if inftead of fetching it beyond fea our coun- 
try-men made it at home; which it may cafiy 
be, andl am ready to give you the receipr, 
which is no great fecret. But next 1 coi.fider- 
ed, that probably the infrigidating virtue of our 
mixture might depend upon the peculiar tex- 
ture of the fal armoniac, whereby, whilft the 
water is diffolving it, either fome frigorific 
particles are extricated and excited, or rather 
fome particles, which did before more agitate 
the minute parts of the water, are expellea (or 
invited out by the ambient bodies) or come to 
be clogged in their motion : whence it feemed 
reafonable to expect, that upon the re-union of 
the faline particles into fuch a body, as they 
had conftituted before, the redintegrated fal 
armoniac, having near upon, the fame texture, 
would, upon its being rediffolved produce the 
fame, or anot much inferiour degree of cold- 
nefs: And hereupon, though I well enough 
forefaw, that an armoniac folution, being 
boiled up in earthen veffels (for glafs ones 
are too chargeable) would, by piercing them, 
both lofe fome of the more fubtile parts, 
and thereby fomewhat impair the texture of the 
reft ; yet I was not deceived in expecting, that 
the dry falt, remaining in the pipkins, being 
rediffolved in a due proportion of water, would 
very confiderably infrigidate it; as may fur- 
ther appear by the notes, which for your great- 
er fatisfaction you will find here fubjoined, as 
foon as I have told you, that, though for 
want of other veffels I was firft reduced to 
make ufe of earthen ones, and the rather, be- 
caufe forme metalline veffels will be injured by 
the diffolved fal armoniac, if it be boiled in 
them; yet I afterwards found fome convenien- 
cies in vefiels of other metal, as of iron ; where- 
of you may command a farther account. 

March the 2g", the thermofcope in the air 


-was at 82. inches ; being put into a fomewhat 


large evaporating glafs, filled with water, it 
fell (after it ftaid a pretty while, and had been 
agitated in the liquor) to 8 inches : then about 
half the falt, or lefs, that had been ufed twice 
before, and felt much lefs cold than the water, 
being put in and ftirred about, the tincted {pi- 
rit fubfided with a vifible progrefs, tll it was 
fallen manifeftly beneath 4 inches ; and then, 
having caufed fome water to be frefhly pumped 
and brought in, though the newly mentioned 
folution were mixt with it, yet it prefently 
made the fpint of wine manifeftly to afcend 
in the inftrument, much fafter than one would 
have expected, &¢ 
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Method of transfufing the BLoop 


Anp thus much may fuffice for this ume 
concerning our frigorifick experiment; which I 
{carce doubt but the Cartefians will lay hold 
enas very favourable to fome of their tenets; 
which you will eafily believe, it is not to the 
opinion, I have elfewhere oppofed, of thofe 
modern philofophers, that would have falt-petre 
to be the primum frigidum: (though I found 
by trial, that whilft it is actually diffolving, 
it gives a much confiderabler degree of cold, 


than otherwife.) But about the reflections, 
that may be made on this experiment, and the 
variations, and improvements, and ufes of it, 
though I have divers things lying by me; yet, 
fince you have feen feveral of them already, 
and may command a fight of the reft, I fhall 
forbear the mention of them here, not thinking 
it proper, to fwell the bulk of this letter with 
them. 


The Method obferved in Transfufing the Blood out of 


one 


>> oy 


Animal into another. 


Firft Printed in the Philofophical Tranfattions N°. XX. p. 353. 
For Monday, December 17, 1666. 


HIS method was promifed in the laft 

] of thefe papers. It was firft practifed 

by Dr. Lower in Oxford,and by him 
communicated to the author, who imparted 
it to the Royal Society, as follows ; 

First, Lake up the carotidal artery of the 
dog or other animal, whofe blood is to be trans- 
fufed into another of the fame or a differing 
kind, and feparate it from the nerve of the 
eighth pair, and lay it bare above an inch. Then 
make a ftrong ligature on the upper part of the 
artery, not to be united again : but an inch be- 
low, viz. towards the heart, make another 
ligature of a running knot, which may be 
loofened or faftened as there fhall be occafion, 
Having made thefe two knots, draw two 
threads under the artery between the two liga- 
tures; and then open the artery, and put in 
a quill, and tie the artery upon the quill very 
faft by thofe two threads, and ftop the quill 
with a ftick. After this, make bare the jugu- 
lar vein in the other dog about an inch and a 
half long ; and at each end make a ligature 
with a running knot, and in the {pace betwixt 
the two running knots draw under the vein 
two threads, as in theother. Then make an 
incifion in the vein, and put into it twoquills, 
one into the defcendant part of the vein, to 
receive the blood from the other dog and car- 
ry it tothe heart; andthe other quill put in- 
to the other part of the jugular vein, which 
comes from the head, (out of which, the fecond 
dog’s own blood muft run into difhes.) Thefe 
two quills being put in and tied faft, ftop them 
with a ftick, till there be occafion to open 
them. 

Aut things being thus prepared, place the 
dogs on their fides towards one another fo con- 
veinently, that the quill may go into each other ; 
(for the dog’s necks cannot be brought.{o near, 
but that you muft put two or three feveral quills 
more into the frft two, to convey the blood 
from one to another.) After that, unftop the 
quill, that goes down into the firft dog’s ju- 
gular vein, and the other quill coming out of 
the other dog’s artery ; and by the help of two 
or three other quills, put into each other, ac- 
cording as there fhall be occafion, infert them 


a. 


4 
sa 


Into one another. Then flip the running knots, 
and immediately the blood runs through the 
quills, as through an artery, very impetuoufly. 
And immediately, as the blood runs into the 
dog, unftop the other quill, coming out of the 
upper part of his jugular vein, (4 ligature being 
firft made about his neck, or elfe his other ju- 
gular vein being comprefled by one’s finger ;) 
and let his own blood run out at the fame 
time into difhes, (yet not conftantly, but ac- 
cording as you perceive him able to bear it) 
till the other dog begin to cry, and faint, and 
= into convulfions, and at laft die by his 
ide. 

THEN take out both the quills out of the 
dog’s jugular vein, and tie the running knot 
faft, and cut the vein afunder, (which you may 
do without harm to the dog, onejugular vein 
being fufficient to convey all the blood from - 
the head and upper parts, by reafon ofa large 
anaftomofis, whereby both the jugular veins 
meet about the larynx.) This done, few u 
the fkin and difmifs him, and the dog will 
leap from the table, and fhake himfelf, and run 
away, asif nothing ailed him. 

Anp this I have tried feveral times, before 
feveral in the univerfities, but never yet upon 
more than one dog at a time, for want of lei- 
fure, and convenient fupplies of feveral dogs, 
at once. But when [ return, 1 doubt not but 
to give you a fuller account, not only by bleed- 
ing feveral dogs into one, but feveral other crea- 
tures into one another, as you did propofe to 
me, before you left Oxford; which will be ve- 
ry eafy to perform, and will afford many 
pleafant, and perhaps not unufeful experi- 
ments. 

Bur becaufe there are many circumftances 
neceffary to be obferved in the performing of 
this experiment, and that you may better direét 
any one to do it, without any danger of kil- 
ling the other dog, that is to receive the other’s 
blood, I will mention two or three. 

First, that you faften the dogs at fuch a 
convenient diftance, that the vein nor artery 
be not ftretched ; for then, being contracted, 
they will not admit or convey fo much blood. 


SECON DLY, 


out of one ANIMAL into another. 


SECONDLY, that you conftantly obferve the 
pulfe beyond the quill in the dog’s jugular 
vein, (which it acquires froth the im pulfe of the 
arterious blood ;) for if that fails, then it is a 
fign the quill is ftopt by fome congealed blood, 
fo that you muft draw out the arterial quill 
from the other, and with a probe open the paf- 
{age again in both of them, that the blood 
may have its free courfe again. For this muft 
be expected, when the dog, that bleeds ihto the 
other, hath loft much blood, his heart will 
beat very faintly, and then the impulfe of blood 
being weaker, it will be apt to congeal the 
fooner, fo that at the latter end of the work 
you muft draw out the quill oftener, and clear 
the’ paflage ; if the dog be faint-hearted, as 
many are, though fome ftout fierce dogs will 
bleed freely and uninterruptedly, till they are 
convulfed and die. But to prevent this trou- 
ble, and make the experiment certain, you mutt 
bleed a great dog into a little one, ora mattive 
intoa curr, aslonce tried; and the little dog 
bled out at leaft double the quantity of his own 
blood, and left the maftive dead upon the ta- 
ble; and after he was untied, he ran away, and 
fhaked himfelf, as if he had been only thrown 
into water. Or elfe you may get three or 
four feveral dogs prepared in the fame man- 
ner ; and when one begins to fail and leave 
off bleeding, adminifter another ; and J am con- 
fident one dog will receive all their blood, (and 
perhaps more) as long as it runs freely, till 
they are left almoft dead by turns: provided 
you Jet out the blood proportionably, as you 
let it go into the dog, that is to live. 

Tuirpty, I fuppofe the dog, that is to 
bleed out into difhes, will endure it better, if 
the dogs, that are to be adminiftered to fupply 
his blood, be of near an equal age, and fed 
alike the day before, that both their bloods 
may be of a near ftrength and temper. 

THERE are many things I have obferved 
upon bleeding dogs to death, whi€h I have 
feen fince your departure from Oxford, where- 
of I fhall give you a relation hereafter, In 
the mean time fince you were pleafed to men- 
tion it to the Royal Society, with a promife to 
give them an account of this experiment, | 
could not but take the firft opportunity to clear 
you from that obligation, &c. 

So far this letter; the prefcriptions where- 
of having been carefully obferved by thofe, 
who were imployed to make the experitnent, 
have hitherto been attended with good fuccefs; 
and that not only upon animals of the fame 
{pecies, (as two dogs firft, and then two fheep ;) 
but alfo upon fome of very differing f{pecies, (as 
a fheep and a dog; the former emitting, the 
other receiving.) 
_ Nore only, that inftead ofa quill, a fmall 
crooked thin pipe of filver or brafs, fo flender, 


that the one end may enter into the quill, and 
having atthe other end, that is to enter into 
the vein and artery, a {mall knob, for the bet- 
ter faftening them to it with a thread, will be 
much fitter than a ftrait pipe or quill, for this 
operation ; for fo they are much more eafy to 
be managed. 

Ir is ifitended, that thefe trials thall be pro- 
fecuted to the utmoft variety the fubject will 
bear : as by exchanging: the blood of old and 
young, fick and healthy, hot and cold, fierce 
and fearful, tame and wild animals, &@c. and, 
that not only ofthe fame, butalfo of differing 
kinds. For which end, and to improve this 
noble experiment, either for knowledge, or 
ufe, or both, fome ingenious men have alrea- 
dy propofed confiderable trials and inquiries ; 
of which perhaps an account will be given 


hereafter. For the prefent, we fhall only fub- 
join fome 
Confiderations about this kind of Ex- 


periments, 


t. It may be confidered in them, that the 
blood of the emittent animal may, after a few 
minutes of time, by its-circulation, mix and run 
out with that of the recipient. Wherefore to 
be affured in thefe trials, that all the blood of 
the recipient is run out, and none left in him 
but the adventitious blood of the emittent, 
two or three or more animals (which was alfo 
hinted in the method above) may be prepared 
and adminiftered, to bleed them all out into 
one, 

2. Ir feems not irrational to guefs afore- 
hand, that the exchange of blood will not al- 
ter the nature or difpofition of the animals, 
upon which it fhall be practifed; though ic 
may be thought worth while, for fatisfaction 
and certainty, to determine that point by ex- 
periments. The cafe of exchanging the blood 
of animals feems not like that of grafing, where 
the cyon turns the‘fap of the ftock, graffed up- 
on, into its nature ; the fibres of the cyon 
fo ftraining the juice, which paffes from the 
{tem to it, as thereby to charige it into that of 
the cyon : whereas in this transfufion there 
feems to be no fuch percolation of the blood 
of animals, whereby that of the one fhould be 
changed into the nature of the other. 

3. THE moft probable ufe of this experi- 
ment may be conjectured to be, that one ani- 
mal may live with the blood of another ; and 
confequently, that thofe animals, that want 
blood, or have corrupt blood, may be fupplied 
from othets with a fufficient quantity, and of 
fuch as is good, provided the transfufion be 
often repeated, by reafon of the quick expence, 
that is made of the blood. 
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Trials propofed to Dr. Lower, 


To be made by him, for the improvement of transfufing 
Blood out of one live Animal into another. 
(Promifed Numb. XX. p. 357.) 

Firft Printed in the Philofophical Tranfattions, N° XXII. p. 385. 
For Monday, February 11. 1666. 


HE following queries and trials were 
written long fince, and read about a 
month ago in the Royal Society, and 

do now come forth againft the author’s in- 
tention, at the earneft defire of fome learned 
perfons, and particularly of the worthy doctor, 
to whom they were addreffed; who thinks, 
they may excite and affift others in a matter, 
which to be well profecuted, will require many 
hands. At the reading of them, the author 
declared, that of divers of them he thought he 
could forefee the events, but yet judged it fit, 
hot to omit them, becaufe the importance of 
the theories, they may give light to, may make 
the trials recompence the pains, whether the 
fuccefs favour the affirmative or the negative 
of the queftion, by enabling us to determine 
the one or the other upon furer grounds, than 
we could otherwife do. And this advertife- 
ment he defires may be applied to thofe other 
papers of his, that confift of queries or pro- 
pofed trials, 


The Queries themfelves follow. 


1, WHETHER by this way of transfufing 
blood, the difpofition of individual animals of 
the fame kind, may not be much altered ? (as 
whether a fierce dog, by being often quite 
new {tocked with the blood of a cowardly dog, 
may not become more tame ;) & vice verfa, 


2. WHETHER imimediately upon the un- 
binding the dog, replenifhed with adventitious 
blood, he will know and fawn upon his matter ; 
and do the like cuftomary things as before ? 
and whether he will do fuch things better or 
worfe at fome tittie after the operation ? 

3. WHETHER thofe dogs, that have pe- 
culiarities, will have them either abolifhed, 
or at leaft much impaired by transfufion of 
blood? (as whether the blood of a mattiff, 
frequently transfufed into a blood-hound, or a 
{paniel, will not prejudice them in point of 
{cent ?) 

4. WHETHER acquired habits will be de- 
itroyed or impaired by this experiment? (as 
whether a dog, taught to fetch and carry, or 
to dive after ducks, or to fett, will after fre- 
quent and full recruits of the blood of dogs 
unfit for thofe exercifes, be as good at them, as 
before ?) 

5. WHETHER any confiderable change is 
to be obferved in the pulfe, urine, and other 
excrements of the recipient animal, by this 


Operation, or the quantity of his infenfible 
tran{piration ? 


6. Wuetuer the emittent dog, being full 
fed at fuch a diftance of time before the ope- 
ration, that the mafs of blood may be fup- 
pofed to abound with chyle,’ the recipient dog, 
being before hungry, will lofe his appetite, 
more than if the emittent dog’s blood had 
not been fo chylous? and how long, upon a 
vein opened of a dog, the admitted blood 
will be found to retain chyle? 

7, WHETHER a dog may be kept alive 
without eating by the frequent injection of the 
chyle of another, taken frefhly from the re- 
ceptacle, into the veins of the recipient dog ? 

8. WHETHER a dog, that is fick of fome 
difeafe chiefly imputable to the mafs of blood, 
may be cured by exchanging it for that of a 
found dog? and whether a found dog may 
receive fuch difeafes from the blood of a fick 
one, aS are not otherwife of an infectious na- 
ture ? 

9. WuHav will be the operation of fre- 
quently ftocking, (which is feafible enough) an 
old and feeble dog with the blood of young 
ones, as to livelinefs, dulnefs, drowfinefs, 
{queamifhneds, tc. &F vice ver/a. 

10. WHETHER a {mall young dog, by being 
often frefh ftocked with the blood of a young 
dog of a larger kind, will grow bigger than 
the ordingry fize of his own kind ? 

tr, WHETHER any medicated liquors may 
be injected together with the blood, into the 
recipient dog ? and, in cafe they may, whe- 
ther there will be any confiderable difference 
found between the feparations made on this 
occafion, and thofe, which would be made, in 
cafe fuch medicated liquors had been injected 
with fome other vehicle, or alone, or taken in 
at the mouth ? 

12, WHETHER 4 pureative medicine, being 
given to the emittent dog a while before the 
the operation, the recipient dog will be thereby 

urged, and how? (which experiment may 
* hugely varied.) _ 

13, WHETHER the operation may be tuc- 
cefsfully practifed, in cafe the injected blood be 
that of an animal of another fpecies, as of a 
calf into a dog, 8c. and of a cold animal, as 
of afifh, or frog, or tortoife, into the vellels 
of a hot animal ? & vice verfa? 

14, WuHetuHer the colour of the hair or 
feathers of the recipient animal, by the frequent 
repeating of this operation, will be changed in- 
to that of the emittent? : . 

15. WHETHER by frequently transfufing in- 
to the fame dog, the blood of fome animal of 
another {pecies, fomething further, and more 

I sending 


Propofals to try the Effects of the PNEUMATICK ENGINE. 553 


tending to fome degrees of a change of {pe- 
cies, may be effected, at leaft in animals near 
of kin; (as fpaniels and fetting dogs, Irifh 
orey-hounds and ordinary grey-hounds, &¥c ?) 

16. WHETHER the transfufion may be prac- 
tifed upon pregnant bitches, at leaft at cer- 
tain times of their gravidation ? and what ef- 
fet it will have upon the whelps ? 


THERE were fome other queries propofed 
by the fame author ; as, the weighing of the 
emittent animal before the operation, tnat 
(making an abatement for the effuviums, and 
for the excrements, if it voids any) it may ap- 
pear, how much blood it really lofes. To 
which were annext divers others, not fo fit to 


be perufed but by phyficians, and therefore 
here omitted, | 


PROPOSALS 


To try the Effects of the PNEUMATICK ENGINE. ex- 
haufted, in Plants, Seeds, Eggs of Silk-worms. 


Firft Printed in the Philofophical Tran/a£tions, N°, XXIII. Dp. 424. 
For Monday March 11. 1666. 


HE ingenious Dr. Beale did formerly 
fuggeft, as follows. 


Ir would be, I think (faith he) ve- 
ry well worth the trial, to fee what effects would 
be produced on plants, put into the pneu- 
matick- (or rarifying) engine of Mr. Boyle, 
with the earth about their roots, and flourifh- 
ing; whether they would not fuddenly wither, 
if the air were totally taken from them. And 
particularly fo try in the feafon cherry-blof- 
foms, when partly opened, partly not opened, 
upon a branch; to wit, whether the air may 
be fo attenuated as to blaft. But it may be 
noted, that the bloffoms do not forthwith dif- 
cover the blaft; an old experienced country- 
man having once given me notice of a blafty 
noon, (it being then fultry weather, and fome- 
what gloomy with the thicknefs of exhala- 
tions, almoit like a very thick mift) and with- 
in a day or two fhewing the proof upon the 
cherry-bloffomis then flagging, but not much 
altering their colour till two days more were 

aft. | 
; Tue noble Mr. Boyle fuggefts, as proper fer 
the approaching feafon ; that it may be tried, 
1, WHETHER feeds (efpecially fuch as are 
of a hafty growth, viz. orpin, lettice, garden- 
crefs-feeds, fc.) will germinate and thrive in 
the exhaufted receiver of the faid engine? 
2. WHETHER the exclufion of air from 
the fenfitive plant would be harmful to it? 
3. WHETHER the graffing of pears upon 
{pina cervina (the almoft only purgative ve- 
getable known in England) will produce the 


Vou. II. 


effect of communicating to the fruit that purg- 
ing quality, or not? | 

4. WHETHER filkworms eggs will be 
hatched in fuch an exhaufted receiver, in the 
feafon proper for hatching ? 

To which may be added the trials of put- 
ting im a phial, full of water, fome of thofe 
herbs, that will fhoot and. grow in water alone, 
including themin fuch a receiver, and pump- 
ing out what air you can, to fee, whether they 
will then fhoot or not? 

Anp though fome of thefe propofals have 
been formerly begun to be experimented, yet 
ought they to be diligently profecuted, to fee 
how far-the air is neceflary to vegetation ; 
and whether plants do indeed live as much 
upon the air, as the earth; and the branches 
of them are rooted (as it were) in, and quick- 
ned by the air, as their roots are planted and 
nourifhed in and by the earth? 

THE experiment heretofore made of this 
kind was, that fome lettice-feed being fown 
upon fome earth in the open air, and fome 
of the fame feed at the fame time upon other 
earth in a glafs-receiver of the above menti- 
oned engine, afterwards exhaufted of air; the 
feed expofed ¢o the air was grown up an inch 
and a half high, within eight days; but that 
in the exhaufted receivef, not at all. And air 
being again admitted into the faid emptied 
receiver, to fee whether any of the feed would 
then come up, it was found, that in the 
{pace of one week it was grown up to the 
height of two or three inches. 
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A CONFIRMATION of the Experiments mentioned in 
Numb. XXVIII. to have been made by Signor 
FRACASSATI in Staly, by injecting Acid Liquors 


into BLoop. 


Firft Printed inthe Philo/ophical Tranfaétions, N°. XXIX. p.551. 
For Monday, November 11.1667. 


sh: author, having feen the particu- 
lars inferted in Numb, XX VII. con- 
cerning fome experiments made by 
Signor Fracaffati, and recolleCting, what him- 
felf had experimented of that nature, feveral 
years ago, was pleafed to give to the publifher 
the following information about it, by the fa- 
vour of a letter, written to him from Oxford, 


October 19. 1667. 


SIR, 

Hinted to you in my laft fomething about 

the original of the experiments, made in 
Italy, by injecting acid liquors into blood : to 
explain which, I fhall now tell you, that about 
this time three years *, I mentioned at Grefham 
college to the Royal Society an odd experi- 
ment, I had formerly made (not by chance, 
but defign) upon blood yet warm, as it came 
from the animal, viz. That by putting into 
it a little aqua fortis, or oil of vitriol, or f{piric 
of falt, (thefe being the moft ufual acid men- 
ftruums,) the blood not only would prefently 
lofe its pure colour, and become of a dirty one, 
but in a trice be alfo coagulated ; whereas. if 
fome fine urinous fpirit, abounding in volatile 
falt, fuch as the fpirit of fal armoniac, were 
mingled with the warm blood, it would not 
only not curdle it, or imbafe its colour, but 
make it rather more florid than before, and 
both keep it fluid, and preferve it from putre- 
faction for a long time. 

Tuts experiment I devifed, among other 
things, tofhew the amicablenefs of volatile 
fpirits to the blood. And I remember it was 
fo much taken notice of, that fome very in- 


quifitive members of the Society came pre- 
fently to me, and defired me to acquaint them 
more particularly with it; which I readily 
did, though afterwards I made fome further 
obfervations about the fame experiment, that 
I had no occafion to relate. 

Turis having been fo publickly done, though 
I fhall not fay, that Signor Fracaffati may not 
have hit, as well as I, upon the experiments 
publifhed in his name, yet there is fo little 
difference between the warm blood of an a- 
nimal out of his veins and in them, that it 
Is not very improbable, that he may have had 
fome imperfect rumour of our experiment with- 
out knowing whence it came; and fo may, 
without any difingenuity, have thence taken a 
hint to make and publifh, what now is englifhed 
in the Tranfactions. Ifit be thought fit, that 
any mention be made of what I related fo 
long fince, I think J can fend you fome other 
circumftances belonging to it. For I remem- 
ber, I tried it with other liquors, (as {pirit of 
wine, oi] of tartar, oil of turpentine,) and I 
think alfo, I can fend you fome remarks up- 
on the colour of the upper part of the blood, 
And I fhall on this occafion add, in reference 
to anatomical matters in general, that after I 
faw, how favourably the Ufefulne/s of expert- 
mental Philofopby was received, I was invi- 
ted to iplarge it in another edition ; and for 
that, I provided divers anatomical, as well as 
other experiments, and defigned many more ; 
fo that, I have by me divers things, that 
would not perhaps be unwelcome to anato- 


mifts, &¥¢, 


* The Journals of the Royal Society being looked into by the publifher, (who, by the honour of his rela- 
tion to that illuftrious body, hath the advantage of perufing them, as he by his office hath the care of feeing 
them faithfully managed) do fully agree with the afhrmation of this noble perfon, as well in the circumftance 
of the time, as the fubftance of the matter in queftion; it being inthe month of December of An. 1664. when, 


what is now alledged in this letter, was publickly related by its author. 


New 


NEW EXPERIMENTS 


Concerning the Relation between LiGnHtT and AIR, in 
fhining Wood and Fifh; made by the Author, and by 
him addrefled from Oxford to the Publifher, and fo 
communicated to the RoYAL SocIETY. 


Firft Printed in the Philofophical Tranfactions, N°. XXXI. p. 581. 


For Monday January 6. 


SIR, 

O perform now the promife I made 
you the other day, I muft acquaint 
you with what will perhaps iome- 
what furprize you, by giving you an account 
of what I tried on Tue/day night laft (Od?ober 
29. 1667.) and the two or three following 
nights, about the relation between air and light, 

as this is to be found in fome bodies. 

Tue occafion of thefe trials was this : Hav- 
ing, as you know, long fince made fome notes, 
chiefly hiftorical, upon particular qualities, and 
finding light to be (how juftly, I now difpute 
not) reckoned by the generality of philofo- 
phers among qualities, [huddled together what 
obfervations I had either made my felf, or re- 
ceived from fome ingenious travellers (to whom 
I recommended my inquiries) about fhining 
bodies ; and had alfo prepared feveral trials 
about them, to be made when I fhould have. 
opportunity and requifice inftruments to put 
them in practice ; which, as to fome of thofe 
defigned experiments, have been long denied 
me. But having at length got hither one of 
my little engines, and having alfo procured, 
after much inquiry, a few {mall pieces of fhin- 
ing wood, I began on the day above-men- 
tioned to try with them an experiment, I 
found in my lift. And though the main ex- 
periment be but one; I intend to fet down 
what occurred to me about it but as feveral 
phenomena of it: yet finding it requifite to 
acquaint you with fome trials, that are not 
fo properly parts of it, I fhall, for diftincti- 
on fake, propofe them as feveral experiments; 
the narratives whereof are taken, for the moft 
part, verbatim out of the notes I fet down for 
my own ufe, when the things to be regiftered 
were frefhly done. Which advertifement I 
give you, both to excufe the careleffnefs of the 
ityle, and to induce you not to diftruft a nar- 
rative, that was made only to ferve my me- 
mory, not an hypothefis. 


EXPERIMENT IL 


O try, whether or no a piece of fhining 

wood, being put into a receiver of our 
pneumatick engine, would, upon the withdraw- 
ing and re-admitting of the air, fuffer fuch 
changes, as I have often obferved a live coal, 
placed there, to do. Having at length pro- 
cured a piece of fuich wood, about the big- 
nefs of a groat or lefs, that gave a vivid light 
(for rotten wood) we put it into a middle- 
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fized receiver, fo as it was kept from touch- 
ing the cement; and the pump being fet a 
work, we obferved not, during the five or fix 
firft exfuctions of the air, that the fplendor 
of the included wood was manifeftly leffened, 
(though it never was at all increafed ;) but 
about the feventh fuck, it feemed to grow a 
little moré dim, and afterwards anfwered our 
expectation, by lofing of its light more and 
more, as the air was ftill farther pumped out ; 
till at length about the tenth exfuction, (though 
by the removal of the candles out of the 
room, and by black clothes and hats we made 
the placeas dark as we could, yet) we could 
not perceive any light at all to proceed from 
the wood. 


EXPERIMENT I. 


HEREFORE we let in the outward 

air by degrees, and had the pleafure 
to fee the feemingly extinguifhed light revive, 
fo faft and perfectly, that it looked to us 
all, almoft like a little flafh of lightning, and 
the fplendour of the wood feemed rather 
greater, than at all lefs, than before it was 
put into the receiver. But partly for greater 
certainty, and partly to enjoy fo delightful a 
{pectacle, we repeated the experiment with the 
like fuccefs as at firft, Wherefore being de- 
firous to fee how foon thefe changes might be 
produced, we included the wood in a very 
{mall recetver of clear glafs, and found, that 
in this the light would begin to grow faint 
at the fecond, or at leaft at the third exfuction 
of the air, and at the fixth or feventh would 
quite difappear. And we found by a minute- 


watch, that the fending the candles out of. 


the room, the pumping out the air till the 
wood would fhine no more, the re-admitting 
of the air, (upon which in a trice it would 
recover its light) and the fending in for the 
candles to confult the watch, did in all cake 
up but fix minutes. 


EXPERIMENT III. 
Tak fore-mentioned experiment, without 


taking notice hew long it laited, being 
reiterated twice in this new receiver, we had 
a defire to fee, whether this luminous wood 
would more refemble acoal, or the life ofa 
perfect animal, in being totally and finally ex- 
tinguifhed, in cafe the air were kept from it 
a few minutes; or elfe the life of infects, which 
In our exhaufted receiver I had cblerved 
iu 
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to lofe all appearance of its continuing, and 
that for a much longer time than a few mi- 
nutes, and yet afterwards, upon the reftitution 
of air, to recover prefently, and fhew mani- 
feft figns of life? Wherefore having exhaufted 
the receiver, till the wood quite difappeared, 
we ftayed fomewhat above a quarter of an 
hour in the dark, without perceiving, that the 
wood had regained any thing of light, though 
about the end of this time we made the place 
about it as darkas we could; and then it be- 
ing too late at night to protract the experi- 
ment, we let inthe air, upon whofe admiffion 
the wood prefently recovered light enough to 
be confpicuous at a diftance ; though it feemed 
to me fomewhat lefs vivid than before: which 
yet may be either a weaknefs in my fight, or 
an effect of the fteams of the cement, unfricnd- 
ly perhaps to the ]uminoufnefs of the wood. 

Thus far we proceeded yefter-night, to which 
we this night added thefe obfervations. 

WeE put ina piece of wood bigger than 
the former, (this being above an inch long) 
and that fhone very vigoroufly. And having 
by afew fucks quite deprived it of light, we 
left it in the exhaufted receiver for full half 
an hour, and then coming into the dark room 
again, we found all had not continued fo ftanch, 
but that fome fmall portion of air had infinu- 
ated it felf into the receiver. ‘This we con- 
cluded to be but a fmall portion of air, be- 
caufe the wood was but vifible to an attentive 
eye. And yet, that it was really fome air, 
which was got in, that caufed the little glim- 
mering ligh: which we perceived, may ap- 
pear by this, that it did prefently (as we ex- 
pected) vanifh at the firft or fecond fuck ; and 
then the air being let into the dark receiver, 
the included wood prefently fhone again as 
before: though I fufpected, I difcerned fome 
little diminution of its brightnefs ; which yet, 
till further trials of the like kind, and fora 
longer time, have been made, I dare not affirm. 
Before the receiver was fufficiently emptied at 
the beginning of the experiment made with 
this great piece of wood, a {mall leak acciden- 
tally fprung, which, letting in a little air, did, 
fooner than we intended, recall the almoft dif- 
appearing light. 


EXPERIMENT IV. 


HERE is an experiment of affinity with 

the former, which we thought it not 
altogether impertinent to try. For having 
obferved on another occafion, that fometimes 
the operation, which the withdrawing the air 
hath upon a body included in the receiver, 
proves more confiderable fome minutes after 
we have ceafed pumping, than immediately 
after the exercife is left off; I imagined, that 
even in fuch cafes, where the light 1s not made 
wholly to difappear (though it be made almoft 
quite to do fo) by the emptying of the pneu- 
matical glafs, the fuffering the body to remain a 
while there, though without any pumping (un- 
lefs now and thena very little to remove the air, 
that might have ftolen in, in the mean time) 
the remaining light of the body might be 
further impaired, if not reduced quite to vanifh. 


To examine this conjecture we put ina body, 
that was not wood, which had fome parts far 
more luminous than the reft; and having ~ 
drawn out the air, all the others difappeared, 
and even the formerly brighter ones fhone but 
faintly, when the pneumatical glafs feemed to 
be exhaufted. But keeping the included bo- 
dy a while in that unfriendly place, we per- 
ceived the parts, that had retained light, to 
crow more and more dim, fome of them difl- 
appearing, and that, which was formerly the 
moft confpicuous, being now but juft vilible 
to an attentive eye, and that fcarce without 
difpute. For, if we had not known before- 
hand, that a fhining matter had been included 
inthe receiver, perhaps we fhould not have 
found itout. And he, that had the youngeft 
eyes in the company, could not at all difcern it: 
(the air being let in, the body began to fhine 
again.) Butthis being a fingle trial, which 
the latenefs of the night hindered us from re- 
iterating, is to be further profecuted, and in 
differing fubftances, before much be built up- 


on it, 


EXPERIMENT V. 


HE rarefaction or expanfion of the air 
. having fo notable an operation upon 
our fhining wood, [thought it would not be 
amifs to try, what the compreflion of the air 
would do to it. For which purpofe we in- 
cluded a piece of it in fuch a little inftrument 
to comprefs, which you may remember to 
have been devifed and propofed by Mr. Hook, 
But though we impelled the air forcibly enough 
into the glafs, yet, by reafon of the thicknefs 
requifite in fuch glaffes, and the opacity thencé 
arifing, we were not able then, to determine 
whether or no any change was made in the 
luminoufnefs of the wood. 

Wurtcu I thought the lefs ftrange, becaufe 
by fome experiments purpofely deviled, (at 
one of which I remember you were prefent) I 
had long fince obferved, that even a great 
preffure from a fluid body, which prefieth 
more uniformly againft all the parts it touch- 
eth of the confiftent body, does work a far lefs 
manifeft change, even on foft or tender fub- 
{tances, than one would expect from the force 
wherewith it comprefieth. : 

AND were itnot, that cne contrary often- 
times minds us of another, I might have for- 
got, that I had divers thoughts about finding. 
fome good ways of trying, whether any fuch 
change of texture might be difcovered to be 
made in the fhining wood by the abfence and 
return of the ambient air, as might with any 
probability have the lofs or ‘recovery of the 
wood’s fplendour attributed to it. For I had 
formerly (if I were not miftaken) found by {e-. 
veral circumftances, which I fhall not now ftay 
to name, thata flight (fo it be an appropri- 
ated) variation of the texture of this wood, 
and which may feem mainly to refpect the 
pores, (which perhaps ought to be of a deter- 
minate fhape and fize, and filled with a deter- 
minate matter) will have a great operation 
upon its fplendour. And I formerly found 


by other trials, that even confiltent —— 
oft - 
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foft ones, may have their pores enlarged and 
vitiated, and their bulk, and confequently their 
texture (at leaft as to their pores) manifeftly 


enough altered by having the air withdrawn 


from about them, (whereby the aérial particles 
within them were able to expand themfelves) 
and let in again; whereby, as to fenfe, they 
feemed pretty well reftored to their former 
ftate. But the fuccefs of my endeavours ei- 
ther with microfcopes (through which a vi- 
vid piece of wood will fhine by its own light) 
or otherwife, was not confiderable enough -to 
deferve a particular account ; efpecially in this 
paper, where I am not to venture at matter 
of theory. 


EXPERIMENT VI. 


HINKING fit to try, whether a, fmall 
quantity of air, without being ventilated 
or renewed, might not fuffice to maintain this 
cold fire, though it will not that ofa live coal, 
or a piece of match, we caufed a piece of fhining 
wood to be hermetically fealed up in a pipe of 
clear and thin glafs: but though, carrying it 
into the dark; we found it had quite loft its 
light, yet imagining, that that might proceed 
from its having been over-heated, (being fealed 
up in a pipe not long enough to afford it a due 
diftance from the flame of the lamp we employ- 
ed to fealit,) we caufed two or three pieces of 
frefh wood, amounting all of them to the length 
of about two inches, to be fealed up in a flen- 
der pipe between four or five inches in length ; 
which being warily done, the wood retained 
its light very well, when the operation was 
over: And afterwards laying it by my bed- 
fide, when the candles were carried away out 
of the room, I confidered it a while before I 
fell afleep, and found it to fhine vividly. 

THE next morning when I awaked, though 
the fun was rifen, yet forbearing to draw open 
the curtains of my bed, till I had looked upon 
the fealed glafs, which Ihad fenced with a piece 
of cloath, held between it and the window, 
my eyes having not yet been expofed to the 
day-light, fince the darknefs they had been ac- 
cuftomed to during the night, made me think 
the wood fhined brighter than ever. And this 
night, after ten of the clock, looking on it in 
a dark place, it appeared luminous all its length, 
though not fo much fo as in the morning. 

THE morning after, and the night after 
that, the fame wood did likewife manifeftly, 
though not “vigoroufly fhine; efpecially one 
piece, whofe light was much more vivid than 
the reft. And, for aught I know, I might 
have obferved them ‘to fhine longer, if one of 
the fealed ends of the glafs had not been ac- 
cidentally broken. 


EXPERIMENT VI. 


HILST the former trials were mak- 

ing, I was wifhing for a good Bolonian 

{tone, to try what effect the withdrawing of the 

air would have upon it. For though I knew 

it might be objected, that the experiments of 

light performable in our engine mutt be made 

in the night, whereas the Bolonzaz ftone gains 

its light by being expofed to the fun-beams ; 
- Vou. I. 


yet that objection did not hinder my with, 
fince the better fort of Bolonian ftones may be 
indued with a luminoufnefs by the flame of 
fire, or of large candles. 

I Aso wifhed for fuch a fhining diamond, 
as is now in the hands, that beft deferve fuch 
ararity, our Royal Founder’s. For you may 
remember, that in the obfervations I made 
of that ftone, and: annexed to the conclufion 
of the book of colours, I fhew how it may; 
feveral ways, be brought to fhine ; fo that by 
one or other of thofe ways, efpecially that of 
external heat, I thought it very likely, I fhould 
be able to make the light continue four or 
five minutes ; which would be long enough to 
try in a very {mall receiver, exhauftible at a 
fuck or two, whether the withdrawing and re- 
{toring the air would have any vifible opera- 
tion on it? | | 

I Axso wifhed for fome of the glow-worms, 
with which I formerly made other trials. For 
though I forgot not, what operation the with- . 
drawing of the air, by our engine, is wont to have 
upon living. creatures, yet that made me not 
forbear my wifh ; not only becaufe of the dif- 
ferent effect I have found the engine to have’ on 
infects in refpect of other animals, but becaufe 
I am not of the opinion of thofe modern 
writers, who will have the light of the glow- 
worms depend altogether upon their life, and 
end with it. But being not likely by my 
wifhes to procure any new fubjeét to make tri- 
als on, I thought fit at leaft to do what was 
in my power; and accordingly (to gratify 
them, who, I prefumed, would, if prefent, pro- 
pofe fuch a trial) caufed a piece of iron to be 
forged, whofe top was of the bignefs of a nut- 
meg; the reft being a ftem, of an inch, or 
an inch and half long, for which we provid-- 
ed a little candle-ftick of tobacco-pipe-clay, 


which would not yield any fmoke to fill and 


darken the receiver. Then having heated the 
iron red-hot, and placed itin this clay, fo that 
the round part was clearly protuberant, we 
conveyed it into a receiver of white glafs, 
which -was fo placed, as‘ to keep the fides 
at as good a diftance, as we could, from the 


Aron, left the exceffive heat fhould (as we 


much feared it would) break the glafs. Then 
fending away the candles, and making the 
room dark, we haftily pumped out the air, 
but could not perceive the withdrawing of 
it had any operation on the glowing iron, And 
though it continued fhining long enough to 
give us opportunity to pump out and let in 


the air three feveral times, yet we could not 


obferve, that the air had any manifeft ope- 
ration one way or other. For though, upon 
the withdrawing of the air, the iron grew dim- 
mer and dimmer, yet that I attributed to the 
cooling of it: and the rather, becaufe, having 
(to examine the conjecture) let in two or three 
times the air, when the receiver had been ex- 
haufted, there appeared no manifeft increafe 
of light upon the fudden admiffion of it, 


EXPERIMENT VIL 


A VING formerly in our Phyfico-mecha- 
nical experiments about the fpring of 
C the 
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the air obferved, that the air is thus far a 
vehicle of found, that a body but faintly found- 
ing, being piaced in our receiver, gave a yet 
weaker found, when the air was withdrawn 
from about it, than when the receiver was 
full of air ; I prefumed, fome curious perfons 
would, if they had been prefent, defire to have 
a trial made, whether or no a fmall piece of 
fhining wood being fo included in the receiver, 
as that the pumping out of the air fhould have 
no injurious operation upon the body of it, its 
light would upon the withdrawing of the air be 
manifeftly diminifhed. And this I was the lefs 
backward to try, becaufe (not to mention the 
relation, which the former experiments fhew 
there may bein fome cafes between light and 
air) 1t did not readily occur to my memory, 
that by any manifeft experiment (for I know, 
there are probable reafons to prove it) it ap- 
peared, that a body more thin than air will 
or can tranfmit light, as well as other diapha- 
nous mediums. And thofe modern Atomifts, 
that think, there is in our exhaufted receiver 
very many times more vacuum than body, 
would, I prefumed, be glad to be fupplied 
with an argument againft the Peripateticks, 
to fhew, that the motion of bodies, viz. the 
corpufcles of light, may be freely made iz 
vacuo, and proceed without the affiftance of 
a vehicle. 

WHEREFORE having hermetically fealed up 
a {mall piece of fhining wood in a flender pipe, 
and placed it ina {mall receiver, that was like- 
wife made of clear glafs, we exhaufted it of 
air, and afterwards let in again that, which 
we had excluded. But by neither of the ope- 
rations could we perceive any fenfible decre- 
ment or increafe of the light of the wood ; 
though by that very obfervation it appeared, 
that the glafs had been well fealed, fince other- 
wife the included air would have got out of 
the pipe into the receiver, and have left the 
wood without light, 


EXPERIMENT IX. 


Had alfo a mind to try, both what degree 

of rarefaction of the air would deprive the 
wood of its fplendour in fuch and fuch mea- 
fures, and whether or no the felf-fame air, 
which, when rarefied, would not fuffer the 
wood to fhine, would, when reduced to its 
former denfity, allow it to fhine as much as 
before. 

Tuts I propofed to do by putting fome 
fhining wood into a clear and conveniently 
fhaped glafs, that the long ftem or pipe being 
fo far filled with quick-filver, as that there 
might be about half a {poonful of air left at 
the clofed end, where the wood was placed, 
it might be inverted into a little glafs of ftag- 
nant quickfilver, and therewith conveyed into 
a flender receiver, out of which as the air 
fhould come to be pumped, that included in 
the glafs, which held the wood, might be ra- 
refed, and afterwards upon the admiffion of 
the outward air (which muft impel up the 
quickfilver to its former height) might be re- 
{tored to its former ftate. But when we came 
to make trial of this, we had no receiver con- 


veniently fhaped, that was fo clear and thin, as 
that we could fee the wood fhine through 
both the glaffes, And though we would tor 
an expedient have fubftituted a fine thin blad- 
der, wherein the wood was to be put, and 
a convenient quantity of air ftrongly tied up 
with it, yet for want of a bladder fine enough 
for our turn, that expedient alfo proved ‘ufe- 
lefs tous. But being defirous to make what 
trial we could by the leaft unfit means we 
had in our power, we got an old, but thin glafs, 
fealed at one end, whofe fhape was pretty cylin- 
drical, and whofe bore was about the bignefs 
of a man’s little finger, and whofe length was 
about a foot or more. Into this pipe near the 
fealed end we put a piece of fhining wood, 
wedged in with a piece of cork, to keep it from 
falling ; and having inverted the nofe of ic in- 
to another flender glafs, but not cylindrical, 
wherein was pretty ftore of quickfilver, we 
put them both into a long receiver, fhaped al- 
moft like a glafschurn; and having pumped 
a while, that the air included in the pipe, ex- 
panding it felf, might deprefs the quickfilver, 
and fo make efcapes into the receiver, as long 
as we thought fit; we then letin the outward 
air, that the ftagnant quickfilver might be 
impelled into the cavity of the pipe now freed 
from much of the air, to the height requifite 
for our purpofe. 

T'u1s done, we plied the pump again, and 
obferved, that, as the air in the pipe did by 
its own {pring expand it felf more and more, 
and grow thinner and thinner, the fhining 
wood grew dimmer and dimmer, till at length 
it ceafed to fhine, the internal air being then 
got a good way lower than the furface of the 
external quickfilver: whereupon opening the 
commerce between the cavity of the receiver, 
and the atmofphere, the quickfilver was driven 
up again, and confequently, the air above <it 
was reftored to its former denfity ; upon 
which the rotten wood alfo recovered its light. . 
What the greateft expanfion of this air was, 
we could not certainly determine, becaufe the 
expanfion raifed the external quickfilver fo high, 
as to hinder us to fee and meafure it. But. 
we gueffed, that the air reached to about a 
foot or more from the top of the pipe to the 
{furface of the quickfilver near the bottom of 
it. But, when that rarefied air was impelled 
into its former dimenfions, we meafured it, 
and found, that the upper part of the tube, 
unpoffeffed by the quickfilver, was about three 
inches; and the wood being about an inch 
long, there remained two inches or fomewhat 
better for the air. But this experiment is to 
be repeated, when exacter inftruments can be 
procured, 


EXPERIMENT X. 


HIN KING it &t to try, aswell whether 

; ftinking fifth, that fhines, be of the fame 
nature as to luminoufnefs with rotten wood, 
that fhines too; as whether the withdrawing 
of the air will extinguifh or eclipfe the light of 
a confiderable bulk of luminous matter, as in the 
experiments, hitherto made, we found it would 
do to a {mall one; we took a fihh, that ste 

a 
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had kept, and caufed to be watched, till it was 
almoft all over luminous; though much more 
in the belly and fome parts of the head, than 
elfewhere: and having fufpended him in a con- 
veniently fhaped receiver, we found him to 
give fo great alight, that we fufpected before- 
hand, that the withdrawing of the air would 
hardly have its full operation upon a body, 
whofe bulk was confiderable, as well as its 
light very vivid, and which had many lumi- 
nous parts retired to a pretty diftance from 
theair. Accordingly, having exhaufted the re- 
ceiver as much as we were wont, it appeared 
indeed, efpecially towards the latter end of the 
operation, that the abfence of the air did con- 
fiderably leffen, and in fome places eclipfe the 
light of thofe parts, that fhone lefs ftrongly. 
But the belly appeared not much lefs luminous 
than before: wherefore fuppofing, that upon 
the turning of the ftop-cock the atr coming 
in much more hatftily than it could be drawn 
out, we fhould have the beft advantage to dif- 
cern, what intereft it had in the luminoufnefs 
of the fifth, we re-admitted it ; and upon its 
rufhing in, perceived the light to be as 1t 
were revived, and increafed ; thofe parts of the 
fifth, that were {carce vifible before,. or fhone 
but dimly, receiving prefently their former 
{plendour. 

AnD not to leave un-profecuted the remain- 
ing part of the experiment, which was to try, 
whether it was the kind of the luminous body, 
or only the greatnefs of the bulk, and the 
vividnefs of light, and, if I may fo fpeak, the 
tenacity of the fubftance it refided in, that 
made the difference between the fifh and the 
wood ; we put part of the fith of another kind, 
that fhone much more faintly than that, hither- 
to fpoken of, and but in fome places ; and by 
the withdrawing the air, we made fome of the 
luminous parts difappear, and the others fo dim, 
as {carce to be difcerned ; and yet both the one 
and the other regained their former light upon 
the return of the air. 

Anp to purfue the experiment a little fur- 
ther, we put in fuch a piece of the firft fifh, as 
though it were bright, was yet but thin, and 


not confiderably great ; and upon pumping out _/é 


the air, we found it, according to our expec- 
tation, quite eclipfed, though it recovered its 
light upon the air’s re-entry. 


HESE, Sir, are the experiments, I have 
lately made about the fhining bodies in 
our engine. 
withftanding the trouble we found in manag- 
ing the engine inthedark, if rotten wood had 
not failed us, and I were not in a place, where 
the glafs-men’s fhopsare not near fo well fur- 
nifhed as the ftationers. 

I Scarce doubt, but thefe experiments 
will occafion among the virtuofi feveral que- 
ries and conjectures, according to the differing 
hypothefes, and inquifitions, to which men 
are inclined. And particularly it is probable, 
that fome will make ufe of this difcourfe to 
countenance their opinion, that notwithftand- 
ing the coldnefs (at leaft as to fenfe) of fifhes 
and other animals, there may be in the heart 


More I would have tried, not- 


and blood a vital kind of fire, wnich needs 
air, as well as thofe fires, that are fenfibly hot : 
which may leffen the wonder, that animals 
fhould not be able to live, when robbe | of air. 
And if I had now time, I could pofiib,y fur- 
nifh you with fome other trials, thar feem 
much to favour the comparifon, though, as to 
the opinion it felf ofa vital flame, I thal!l not 
now tell you my thoughts about it. And 
though not only the Cartefians wil! perhaps draw 
an argument from the patt pienoniyna in 
favour of their theory of hght, but divers 
others will difcourfe upon them, and propote 
further queftions,and perhaps inquiries, fuitable 
to their feveral hypothefes ; yet 1 fhall contenc 
my felfat prefent to have faithfully delivered 
the hiftorical part of thefe appearances, with- 
out making, at leat at this time, any reflecti- 
ons on them. And the rather indeed, becaufe 
I enjoyed fo little health, when I was making 
the experiments, that it was not fit for me to 
engage in f{peculations, that would much ex- 
ercife my thoughts ; which, I doubt, have been 
more gratified, than my health hath been by 
the bare trials, which are moft feafonably made 
at hours unfeafonable for one, that is not well. 


Postscript, fent by the fame noble Author from 
the fame place, December 6. 1667. 


My condition in point of bealth being not 
much improved, fince I writ to you in October 
laft, when I fhall have added, that I have not 
thefe five or fix weeks been able to procure any 
fhining wood, (except one fingle piece, which 
though large, was fo ill conditioned, that it 
afforded me but one trial) you will not, I hope, 
expelt, that I fhould add much to the experi- 
ments I formerly fent you about the relation be- 
twixt light and air. But however, fince the 
fubjec? is new and noble, and fince your cur iofity 
about other mattters has been fo welcome and 
ufeful to the Virtuofi, I fhall not decline even 
on this occafion to comply with it; and the 
rather, becaufe I half promifed you fome addi- 
tionals a good while fince, and becaufe too, that 
though what I fhall acquaint you with, may 
eem to be but a confirmation of two or three 
of the former experiments, yet, befides that it ts 
of them, which moaft needed a confirmation, thefe 
trials will alfo afford fome circuiftances, that 
will not, I think, be unwelcome. 


EXPERIMENT A&I. 


O examine then the conjecture, men- 
tioned in the laft experiment, tha. the 
durablenefs of the light in the fhining fifh, 
in fpite of the withdrawing the air, might 
proceed in great part from the vividnefs of 
it, and the beauty of the matter it refided 
in, rather than from the extent of the lumi- 
nous body in comparifon of the {mall preces 
of fhinine wood, I hitherto had made my 
trials with; I put in the above-mentioned 
piece of wood, whofe luminous fuperficies might 
be perhaps ten or twelve times as great, as 
that, which the eye faw at once, of the furface of 
fuch fragments of fhining wood, as I was wont 
to imploy: and though fome parts of this large 
{uper- 
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fuperficies fhined vividly, (for the light was ufu- 
ally enough, for rotten wood, inferiour to that 
of our fifh) yet this great piece, being put in- 


to a convenient receiver, was, upon the with- 


drawing of the air, deprived of light, as the 
fmaller ones had been formerly ; the returning 
air reftoring its light to the one, as it had done 
to the other. 


EXPERIMENT XII. 


UT this is not the chief thing I intended 
to acquaint you with ; that being the fuc- 
cefs of fome trials, which we made in profecu- 
tion of thefe two neighbouring experiments. 
In the firft of thefe I told you, I had been 
able to try but for half an hour,or a little more, 
that a fhining piece of wood, deprived in our 
engine of light, would yet retain a difpofition 
to be as it were rekindled upon the frefh accefs 
of the air. Wherefore, though J could have 
wifhed to have made a further trial with the 
fame kind of bodies, yet being able to procure 
none, I fubftituted in their room fmall pieces of 
rotten fifh, that fhone fome of them more 
faintly, and fome of them more vividly, in 
reference to one another, but none as ftrongly 
as fome that I could have employed: and hav- 
ing, in a very fmall and clear receiver, fo far 
drawn off the air, as to make the included bo- 
dy difappear, we fo ordered the matter, that 
we kept out the air for about 24 hours; and 
then allowing the air to re-enter in a dark 
place, and late at night, upon its firft admit- 
tance the fifh regained its light. 


EXPERIMENT XII. 


T FLIS, compared with fome of my former 
obfervations about putrefaction, put me 
upon a trial, which, though it mifcarried, I 
fhal] here make mention of, that in cafe you, 
who are better furnifhed with glaffes, think it 
worth while, you may get reiterated by the 
Society’s operator. Confidering then, how 
great an intereft putrefaction hath in the fhin- 
ing of fifhes, and air in the phenomena of pu- 
trefaction, I thought it might be fomewhat to 
the purpofe, to take a fifh, that was, accord- 
ing to the common courfe I had obferved in 
animals, not far from the ftate, at which it 
would begin to fhine: and having cut out a 
piece of it, I caufed the reft to be hung up 
again in acellar, and the exfected piece to be 
put into a fmall and tranfparent receiver, that 
we might obferve, if a day or two, or more, 
after the fifh in the cellar fhould begin to fhine, 
that in the exhaufted receiver would either alfo 
fhine, or (becaufe that feemed not likely) 
would, notwithftanding the check, which the 


‘abfence of the air might be prefumed to give 


the putrefaction, be found to fhine too, either 
immediately upon the admiffion of the air, or 
not long after it, 

Bur this experiment, as I lately intimated, 
was only defigned and attempted, not com- 
Pleated ; the receiver being fo thin, that upon 
the exhauftion of the internal air, the weight of 
the external broke it; and we could ill {pare 
another of that kind from trials, we were more 


concerned to make: notwithftanding which, 


we made one trial more, which fucceeded no 
better than the former, but mifcarried upon a 
quite differing account, viz. becaufe neither the 
included piece of fifh, nor the remaining,though 
tt were of the fame fort with the fithes I ufu- 
ally employed, would fhine at all, though kept 
a pretty while beyond the ufual time, at which 
fuch fifhes were wont to grow luminous. 

Ir this experiment had fucceeded, I had 
fome others to try in profecution of it, which I 
fhall not now trouble you with the mention of. 
But that this paragraph may not be ufelefs to 
you, Pll take this occafion to give you a couple 
of Advertifements, that may relate not only to 
this experiment, but alfo more generally to 
thofe, whether precedent or fubfequent, where 
fhining fifh are employed. 


ADVERTISEMENT I 


N the firft place then, I will not undertake, 
that all the experiments you fhall make 
with rotten fifh, fhall have juft the fame 
fuccefs with thefe I have related. For, as I 
elfewhere obferved, (in a difcourfe written pur- 
pofely on that fubject) that the event of divers 
other experiments is not always certain; fo I 
have had occafion to obferve the like about 
fhining of fifhes. And, befides what I lately 
took notice of at the clofe of the tenth Expe- 
riment, I remember, that having once defion- 
ed to make obfervations about the light of 
rotten fifhes, and having in order thereunto 
caufed a competent number of them to be 
bought, not one of them all would fhine, 
though they were bought by the fame perfon 
I was wont to employ, and hung up in the 
fame place,where I ufed to have them put, and 
kept not only till they began to putrify, bue 
beyond the time, that others ufed to continue 
to fhine ; although a parcel of the fame kind 
of fifhes bought the week before, and another 
of the fame kind bought not many days af- 
ter, fhined according to expectation. What 
the reafon of this difappointment was, I could 
not determine ; only I remember, that at the 
time it happened, the weather was variable, 
and not without fome days of froft and fnow. 
Nor is this the oddeft obfervation I could relate 
to you about the uncertain fhining of fifhes, if 
I thought it neceffary to add it in this place. 


ADBYERTISEMENT I. 


OTICE mutft alfo be taken in making 
N experiments with fhining fith, that their 
luminoufnefs is not wont to continue very ma- 
ny days. Which advertifement may be there- 
fore ufeful, becaufe without it we may be apt 
fometimes to make trials, that cannot be foon 
enough brought to an iffue ; and fo we may 
miftake the lofs of light in the fifh, to be a 
deprivation of it caufed by the experiment ; 
which indeed is but a ceffation, according to 
the ufual courfe of nature. 


EXPERIMENT XIV. 


KNOW not, whether you will think it 
worth while to be told of a trial, that we 
made to fave thofe criticks a labour, that elfe 
might perhaps demand, why it was not made. 
We 
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We put therefore a piece of fhining fith into a 
wide-mouthed glafs, about half filled with fair 
water, and having placed this glafs in a receiver, 
we exhaufted the air for a good while, to ob- 
ferve, whether, when the. preffure of the air 
was removed, and yet (by reafon of the water 
that did before keep the air from immediately 
touching the fifh) the exi.auftion of the receiver 
did not deprive the fifh of that contact of air, 
which it had loft before; whether, I fay, in 
this cafe the abfence of the air would have the 
fame influence on the fhining body, as in the 
former experiments; and here, as far as the 
numerous bubbles excited in the water would 
give us leave to difcern it (for they did, though 
not unexpectedly, fomewhat difturb the expe- 
riment, which inconvenience we might have 
prevented, if wehad thought it worth while) 
we could not perceive, that either the abfence 
or ‘return of the air had any great operation 
upon the light of the immerfed body : which 
yet did not keep me from intending to make a 
fomewhat like trial with fhining wood (when I 
can get any) faftened to the lower part of aclear 
glafs, and covered over, but not very deep, with 
quickfilver, Of which practice I fhall not now 
{tay to give you the reafons, having elfewhere 
fully enough expreffed them. 

Anp that this Section may acquaint you 
with fomething befides the (feemingly) infig- 
nificant experiment related in it, I fhall here 
inform you, (fince I perceive, I did not in the 
firft papers I fent you,) that though, when I 
formerly put together fome notes about lumi- 
nous bodies, I confined not my obfervations to 
one or two forts of fifhes, yet the experiments, 
fent you fince Oéfober laft, were all of them 
(except a collateral one or two) made with whit- 
ings, which among the fifhes, I have had occa- 
fion to take notice of, is (except one fort, that 
I cannot procure) the fitteft for fuch trials, and 
confequently fit to benamed to you, to facili- 
tate their future ones, in cafe you think it re- 
quifite to make any upon fuch fubjects. 


EXPERIMENT XV. 

HE other of the two neighbouring ex- 
periments, I lately mentioned (viz. the 
ninth) I told you, when I fent it you, needed 
a reiteration to confirm it, fince we had but 
once tried it (and that without all the conveni- 
ency we defired) that a fhining body, which 
upon the firft withdrawing the air lofeth much, 
but not all its light, may be deprived of the 
reft by continuing in that unfriendly place, 
though the air be no farther exhaufted. To 
profecute therefore both the experiments in 
one trial, we took fomewhat late at night a 
piece of rotten fifh, which we judged to fhine 
too ftrongly, to be quickly deprived of all its 
light, and having put it intoa fmall and clear 
receiver, we found (as we had forefeen) that 
the light was much impaired, but nothing near 
fupprefled by the withdrawing of the air, 
Wherefore having removed the receiver into a 
convenient place, I caufed it to be brought to 
me about midnight (after I was a-bed) and 
having by clofe drawing the curtains, and 
other means, made the place pretty dark, I 
Vou, Ii. ' . 


perceived the included body.to continue to 
fhine more vividly, than one would have ex- 
pected, (and, if I miftake not, I faw it fhining 
in the morning, whilft it was dark 3) but the 
night after, coming to look upon it again, its 
light appeared no more: notwithftanding which 
I made a fhift to keep out the air about 24 
hours longer, and fo after 48 hours in all, we 
opened the receiver in a dark place, and pre- 
fently upon the ingrefs of the air were pleafing- 
ly faluted with fo vivid an apparition of light, 
that the included body continued to fhine, 
when carried into a room, where there was 
both fire and candle, if it were but by a hat 
{creened from their beams. | 
Beinc encouraged, as well as pleafed with 
this fuccefs, we forthwith exhaufted the air 
once more out of the fame receiver, and hav- 
ing kept it about four hours longer, we looked 
upon it again In a dark place, and finding no 
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appearance of light, let the air in upon it, 


whereby it was made to fhine again, and that 
vigoroufly enough, fo that I caufed the receiver 
to be exhaufted once more; but that it being 
Sunday night, I was unwilling to {candalize 
any, by putting my fervants upon a laborious, 
and not neceflary work. 

Tue fuddennefs, with which the included 
body appeared to be, as it were, re-kindled up- 
on the firft contaét of the air, revived in me 
fome fufpicions I have had about the poffible 
caufes of thefe fhort-lived apparitions of light 
(for I {peak not now of real lamps, found in 
tombs, for a reafon to be told you another 
time,) which difclofing themfelves upon men’s 
coming in, and confequently letting in freth 
air into vaults, that had been very long clofe, 
did {oon after vanifh. Thefe thoughts, as I 
was faying, occurred to me upon what I had 
been relating, by reafon of the fudden opera- 
tion of the frefh air upona body, that but a 
minute before difclofed no light. For, though 
the lights reported to have been feen in caves, 
quickly difappeared, which that of our fith 
did not ; yet that difference might poffibly pro. 
ceed from the tenacity, or fome other difpofi- 
tion of the matter wherein the lumincutnefs 
of the fith refides. For I remembered, that I 
had more than once obferved a certain glim- 
mering and fmall light to be produced in a fort 
of bodies upon putting them out of their for- 
mer reft, and taking them into the air, which 
{parks would vanith themfelves fometimes with- 
In one minute, fometimes within a few minutes. 
But as thefe thoughts were but tranfient con- 
jectures, fo I thall not entertain you any longer 
about them, but rather contenting my felf with 
the hint already given, take notice of what 
may be more certainly deduced from our expe- 
riment ; which is, that the air may have a much 
greater intereft in divers odd phenomena of 
nature, than weare hitherto aware of. 

AnD for confirmation of our experiment I 
fhall add, that, having in another receiver 
eclipfed a piece of fifh, that fhone, when it was 
put in, more languidly than divers others, that 
we had tried, I kept it about three days and 
three nights in a receiver, which (receiver) 
being fomewhat like another, at firlt {uggefted 
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to me, when I came totake it, fome f{cruple ; 
but afterwards, upon farther examination, con- 
cluded it to be the fame : wherefore I opened 
it in the dark, and upon letting in the air on 
this body, that fhined but faintly at firft, it 
immediately recovered its long fupprefied 
light. And having included another piece, 
that was yet more faint than this, when it was 
put into the receiver, I thought fit to try 
at once the experiment hitherto confirmed, 
and the converte of ic. And therefore hav- 
ing kept this piece alfo three days and three 
nights in the exhaufted glafs, I let in the air 
upon it, and notwithftanding the darknefs of 
the place, nothing of life was thereupon revived, 
But this being little other than I expected 
from a body, that fhined fo faintly, when it 
was put intothe receiver, and had been kept 
there fo long, I refolved to exercife my pati- 
ence a while as well as my curiofity, and try, 
whether the appulfe and contact of the air 
would have that operation after fome time, 
that it had not at firft; and accordingly, after 
having waited a while, I obferved the fifh to 
difclofe a light, which, though but dim, was 
manifeft enough; but having confidered it for 
fome time, I had not leifure to watch, whe- 
ther it would increafe, or how long it would 
continue. 

I Know not, Sir, whether you are weary 
with reading, but I am fure I am quite tired 
with making fo many experiments upon one 
fubject; and therefore I fhall here conclude this 
paper, as foon asI have added this confirma- 


tion, as well of what I laft related, as of fome- 
thing, that I obferved before, that having in- 
cluded in fmall receivers two pieces of rotten 
whitings, whereof the one, before it was put 
in, fcarce fhone fo vividly, as did the other 
after the receiver was exhaufted; and having 
ordered the matter fo, that we were able to 
keep out the ajrfor fome days, at the end of 
about 48 hours we found, that the more ftrone- 
ly fhining body retained yet a deal of light. 
But afterwards looking upon them both ina: 
dark place, we could not perceive in either 
any fhow of light. Wherefore having let in 
the air into that receiver, whereinto the body 
that at firft fhined the faintlier had been put, 
there did not enfue any glimmering of light 
for a pretty while : nay, upon the rufhing in of 
the air into the other glafs, (then alfo made 
acceffible to the atmofphere) the body, that at 
firft fhone fo ftrongly, and that continued to 
fhine fo long, fhewed no glimmering of light. 
But being refolved to expect the iffuea while 
longer, our patience was rewarded in lefs than 
a quarter of an hour with the fight of a mani- 
feft light in the body laft named ; and a while 
after the other alfo became vifible, but by a 
light very dim. The more luminous of thefe 
bodies I obferved to retain fome light twenty- 


. four hours after: and the hitherto recited ex- 


periment had this peculiar circumftance in it, 
that the two receivers were un-interruptedly 
kept exhaufted no lefs than four days, and 
as many nights*, 


Obfervations and Trials about the Refemblances and Dif- 
ferences between a BURNING COAL and SHINING 


W oop. 
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HESE particulars were already in our 
; bands, when we publifhed the experi- 
ments made on fbining wood and fib, 
in the lat Papers, imparted then by the fame 
noble author, that thofe were, but wanted then 
room enough to contain thefe, which now follow, 
as they were fent in a letter from Oxford, viz, 
AND now, Sir, feeing the want of fhining 
wood hath kept me ever fince I fent you the 
former experiments from making any new 
ones on that fubje¢t, I fhall, by way of amends, 
fubjoin fome of the obfervations, that I hereto- 
fore intimated to you, I had made of the refem- 
blances and differences between a live coal and 
a piece of fhining wood ; in perufing of which 
you will eafily difcern, that to thofe particu- 
lars, which my memory and the former ob- 
fervations, I had noted down about light and 
luminous bodies, had fuggefted to me, I have 


added fome, that have been afforded me by 
thofe late trials, made in my engine, whereof I 
fent you an account, 


RESEMBLANCES. 


Tue things, wherein I obferved a piece of 
wood and a burning coal to agree or refemble 
each other, are principally thefe five. 

1. Both of them are luminaries, that is, give 
light, as having it (if I may fo fpeak) refiding 
in them ; and not like looking-glaffes or white bo- 
dies, which are confpicuous only by the incident 
beams of the fun, or fome other luminous body, 
which they reflec. 

Tuts is evident, becaufe both fhining wood 
and a burning coal, fhine the more vividly, 
by how much the place, wherein they are put, 
is made the darker by the careful exclifion of 
the adventitious light. It is true, that the 

moon 


* What method the noble author of thefe experiments ufed in keeping out the air for fo long a time, will 


probably.be made known ere long by himfelf. 
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moon and Venus appear brighteft at or about 
midnight, and yet have but a borrowed light; 
but the difference between thofe planets and the 
bodies we treat of, in reference to the difficul- 
ty we are confidering, is obvious enough. For, 
though the beholder’s eye, that looks upon thofe 
ftars, be advantaged by being in the dark, 
which enlarges the pupil of the eye, yet the 
object it felf is freely expofed tothe beams of 
the fun 3; which, if they were intercepted, thofe 
planets would quickly be darkened, as experi- 
ence manifefts in eclipfes. 

2. Both fbining wood and a burning coal need 
the prefeuce of the air, and are too of fuch a 
denfity, to make them continue fhining. 

Tus has been proved as to a coal, by what 
J long fince publifhed in my Phy/ico-mechani- 
cal Experiments, where I relate, how quickly a 
coal would be extinguifhed upon the with- 
drawing the air from about it : and as to fhin- 
ing wood, the experiments | lately fent you, 
make it needlefs for me to add any other proof 
of the requifitenefs, not only of air, but of air 
of fuch a thicknefs, to make its light continue. 
How far this is applicable to flame, it is not 
neceflary here to determine; though when I 
have the fatisfaction of feeing you again, I may 
tell you fomething about that queftion, which 
perhaps you do not expect. 

3. Both fhining wood and a burning coal, bav- 
ng been deprived for a time of their light; by 
the with-drawing of the contiguous air, may 
prefently recover it by letting in frefh air upon 
thei. 

Tue former part of this particular trials 
have often fhown you to be true, when kindled 
coals, that feem to be extinguifhed in our ex- 
haufted receivers, were prefently revived, when 
the air was reftored to them: and the latter 
part is abundantly manifeft by the experiments, 
to which this paper is an appendance. 

4. Both a quick coal and foining wood will be 
eafily quenched by water and many other liquors. 

Tue truth of this, as to coals, is too obvious 
to need a proof; and therefore I fhall confirm 
it only as to wood. For which purpofe you 
may be pleafed to take the following tranfcript 
of fome of my notes about light. 

I Toox a piece of fhining wood, and having 
wetted it with a little common water in a 
clear glafs, it prefently loft all irs light*. 

Tue like experiment I tried with ftrong 
fpirit of falt, and alfo with weak fpirit of fal 
armoniac; but in both the light dil, upon the 
wood’s imbibitig of the liquor, prefently dif- 
appear. 

Anp left you fhould think, that in the words, 
many other l:quors, I intended not to comprife 
any, that confift of foft and unctuous parts, or 
that are highly inflammable, I fhall fubjoin a 
couple of notes, that I find next to thofe juft 
now tranfcribed. 

I Mabe the like trial with rectified oil of 
turpentine, with a not unlike fuccefs. The 
fame experiment I tried more than once with 
high rectified {pirit of wine, which did imme- 


* From hence you will eafily gather the reafon, why, when I lately told you of the trial, I made witha 


diately deftroy all the light of the wood, that 
was immerfed in it; and having put a little of 
that liquor with my finger upon a part of the 
whole piece of wood, that fhone very vigo- 
roufly, it quickly did, as it were, quench the 
coal, as faras the liquor reached ; nor did it ina 
pretty while regain its Juminoufnefs : (which 
whether it recovered at al], I know not; for 
this trial\being made upon my bed, I tell afleep, 
before I had waited long enough to finifh the 
obfervation. ) : 

5. As @ quickcoal is not to be extinguifbed 
by the coldnefs of the air, when that is greater 
than ordinary, fo neither is a piece of foimig 
wood to be deprived of its light by the fame 
quality of air. 

As much of this obfervation, as concerns 
the coal, will be readily granted ; and for proof 
of the other part of it, I could relate to you 
more trials than one, but that I fuppofe, onc 
may fuffice, circumftanced like that, which I 
fhall now relate. 

I Took a {mall piece of fhining wood, and 
put it into a flender glafs-pipe, fealed at one 
end, and open at the other, and placed this 
pipe in a glafs veffel, where I caufed to be put 
a ftrongly frigorifick mixture of ice and falt ; 
and having kept it there full as long, as I 
thought would be requifite to freeze an aque- 
ous body, I afterwards took it out, and perceiv- 
ed not any fénfible diminution of its light. 
But to be fure, the frigorifick mixture thould 
not deceive me, I had placed by this pipe ano- 
ther, almoft filled with water, which I found 
to be turned into ice; and though I fuffered 
the wood to remain, a pretty while after, ex- 
pofed to fo intenfé a cold, yet when I took it 
out, it continued fhining, and, if I much mif 
take not, it ceafed ndt to do fo, when I looked 
on it, twenty-four hours after, But though 
the light of fhining fifh be ufually (as far as 
I have obferved) more vigorous and durable, 
than that of fhining wood; yet I cannot fay, 
that it will hold out againft cold fo well, as the 
other, For, having ordered one of my fervants 
to cut Offa good large piece of the luminous 
whiting, and bury ic in ice and falr, when 
I called for it in lefs than half an hour after, 
I found it much ftiffned by the cold, and to 
have no light, that I could difcern ina place 
dark enough. And for fear, that this effect 
may have proceeded not barely from the ope- 
ration of the cold, but alfo from that of the 
falt, (for which fufpicion you would fee rea- 
fon enough, if I could fhew you my trials 
about fhining fifth) I caufed another timc a 
piece of whiting to be put in a pipe of 
glafs fealed at one end, and having feen ic 
fhine there, I looked upon it again, after it 
had ftayed' but a quarter of an hour, by my 
eftimate, ina frigorifick mixture, which the 
glafs kept from touching the fifth; and yet 
neither J, nor a youth, that I imployed to 
look on it, could perceive in a dark place, 
that it retained any light; which whether 
the cold had deprived it of by that great 
change 
piece of 


fhining fifh under water in the ain-exhaufted receiver, I did not propofe to have the like trial madé with shining 


wood and water, but for this liquor fubftituted mercury. 
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Obfervations about the DIFFERENCES between 


change of texture, that the congelation of the 
aqueuus juice of the hfh (which I have fe- 
veral times obferved to be luminous) may be 
fuppofed to have made in the body invaded 
by it; or whether the effect depend more 
principally on fome other caufe, I fhall not 
now examine. 


DiFFERENCES. 
1. The firft difference I obferved betwixt a 


live coaland fhining wood, is, that «hereas the 
light of the former ts readily extinguifhable by 
compreffion (as ts obvious in the practice of fua- 
denly extinguifbing a piece cf coal by treading 
upon it) I could not find, that fuch a compref- 
fron, as I could conveniently give, without lof- 
ing fight of its operation, would put out or 
much injure the light even of {mall fragments 
of fbining wood: one of my trials about which 
I find thus fet down among my notes about 
light. 

I Took a piece of fhining wood, and _ hav- 
ing preffed it between two pieces of clear glafs 
(whereof the one was pretty flat, and the other 
convex) fo that I could clearly fee the wood 
through the glafs, I could not perceive, that 
the compreffion, though it fometimes broke 
the wood into feveral fragments, did either 
deftroy or confiderably alter the light. 

Tis experiment I repeated, with the fame 
fuccels. But what a ftronger or more lafting 
compreffion may do in this cafe, I had not 
opportunity to try. | 

2. Ihe next unlikene/s to be taken notice of 
betwixt rotten wood and a kindled coal, is, that 
the latter will in very few minutes be totally 
extinguifbed by the with-drawing of the air; 
whereas a piece of joining wood, being eclipfed 
by the abfence of the air, and kept fo for a time, 
will immediately recover its light, if the air be 
let inupon it again within half an hour after 
zt was firft with-drawn. 

THE former part of this obfervation is ea- 
fily proved by the experiments, that have been 
often made upon quick coals in the pneuma- 
tical engine ; and the truth of the latter part 
appears by an experiment about fhining wood 
made by us in Odfober laft. Neither is it un- 
probable, that if I had had the conveniency to 
try it, I fhould have found, that a piece of 
fhining wood deprived of its light by the re- 
moval of the ambient air, would retain a 
difpofition to recover it upon the return of the 
air, not only for half an hour, (which is all that 
I lately afferted) but for half a day, and per- 
haps a longer time. 

3. Thenext difference to be mentioned is, that 
a live coal being put into a fmall clofe glafs, will 
not continue to burn for very many minutes, but a 
piece of fining wood will continue to foine for 
fome whole days, 

Tue firft part of the affertion I know you 
will readily grant; and the rather, becaufe it 
contains matter of faét, without at all determin- 
ing, whether the coals not continuing to burn, 
proceeds from its being, as it were, ftifled by 
its own fmoak and exhalations, (which can 
have no vent in a {mall clofe glafs) or from 
the want of frefh air, or from any particular 


caufe, which I muft not here debate ; though 
I have fometimes made experiments fomewhat 
odd, to facilitate that enquiry. The other part 
of our obfervation may be eafily made out by 
what I-tried upon fhining wood, fealed up 
hermetically in very ftnall glaffes, where the 
wood did for feveral days (though I remem- 
ber not precifely how many) retain its light. 

4. fourth difference may be this; that, 
whereas a coal, as it burns, fends forth ftore 
of fmoke or exbalations, luminous wood does not 
0. 
5. A fifth, flowing from the former, is, that, 
whereas a coal in foining waftes it felf at a 
great rate, foining wood does not. 

THESE two unlikeneffes I mention together, 
not only becaufe of their affinity, but becaufe 
what concerns the coal in both, will need no 
proof; and as for what concerns rotten wood, 
it may be verified by an obfervation, that, I 
find by my notes, I made in a piece of it 
hermetically fealed up in a fmall clear glafs ; 
where, after it had continued luminous fome 
days, I looked on it in the day-time to per- 
ceive, if any ftore of fpirits or other fteams 
had, during all that while, exhaled from the 
wood ; but could not find any on the infide 
of the glafs, fave that in one place there appear- 
ed a kind of a dew, but confifting of fuch ve- 
ry {mall drops (if at leaft their fize were not 
below that name) that a multitude of them 
would go to the making up of one ordinary 
drop. But in pieces of fhining fifth I found 
the cafe much otherwife, as was to be ex- 
pected. 

6. Ihe laf difference I fhall take notice of 
betwixt the bodies hitherto compared, is, that a 
quick coal is atlually and vehemently bot ; where- 
as I have not obferved foining wood to be fo much 
as fenfibly lukewarm. 

Wuat Is faid of the coal’s heat being as 
manifeft asits light, I thall need only to make 
out, what relates to the fhining wood. To 
affift me wherein, I meet among my notes 
that, whofe tranfcript I fhall fubjoin, when I 
have premifed, that (if my memory do not 
deceive me) the piece of wood to be mentioned 
was one, that fhone fo vividly, that waking 
in the night fome hours before I tried it, and 
perceiving, as it lay near me on the bed, how 
luminous it was, I was invited to reach our 
to a place near the bed’s-head, where there 
ftood feveral books, and laying the wood 
on that, which came to hand, I could dif- 
cern by thelight of it, that thé book was an 
Fiebrew bible, and that of the page I lighted 
on, the wrong end was turned upwards: to 
which intimation having added, that the little 
glafs inftrument, mentioned in the note, is fuch 
an one, as you may find defcribed in my preli- 
minaries to the hiftory of cold, fave that parc 
of this was a little bending inward at the bafis, 
that it may fometimes ftand by it felé, and fome- 
times receive a {mall body into the dimple at 
its bafis: having, I fay, premifed this, and, that 
as fhining wood did not feel at all warm to 
me, fo Ialfofound fhining fith palpably cold, 
I fhall conclude your trouble with the pre- 
mifed note, which fpeaks thus : 

I [It 


a BURNING CoAti éds¢d SHINING Woop. 


[I Pur upon a large piece of wood, which 
was partly fhining, and; as near as I could, 
upon one of the moft luminous parts of it; 
one of thofe thermofcopes, that I make with 
a pendulous drop of water. But as I had for- 
merly tried, that by laying the tip of my nofe 
or finger upon it, when it fhone vividly e- 
hough, to enable me to difcern both the one 
and the other, at the time of contaét I could 
not perceive the leaft of heat, but rather an 
actual coldnefs; fo by this trial I could not 
fatisfy my felf, that it did vifibly raife the pen- 
dulous drop, though the inftrument were fo 
tender, that by approaching one finger near 
it, yet without actually touching of it, it 
would manifeftly be impelled up, and upon 


the removal of my finger, would prefent'y 
defcend again. ] | 
_ Awp I remember, that having put fuch an 
inftrument upon a fhining fith, that was pre:- 


ty large, I could not thereby perceive, that :¢ 


had any degree of heat, but rather the con- 
trary. For having divers times taken off tise 
glafs, to apply ic with the more advantaoé 
to feveral parts of the luminous fifh, J divers 
times (for I remember not, whether it were 
always) took notice; that upon the removal 
of the glafs into the air, the pendulous drop 
would manifettly rife a little, and fubfide again, 
when the glafs was applied tothe fifh. But 
whether this part of the experiment will hol,i 


in all temperatures of the air, I had not oppor-_ 


tunity to try. 


The End of the Seconp Votume. 


Vou. If. 
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